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A new Belden 
Abrasion Tester 


of high accuracy 


Constant refinements in inspection 


... dike this improved abrasion test 


Close-up of Belden 
Abrasion Tester with 
base plate removed 
to show hardened 
steel wire against 
which test specimen 
is scraped. The verti- 
cal pressure plunger 
carries various test 
weights. 


This new supersensitive abrasion 
tester for enameled wire .. . a recent 
development of Belden engineers . .. 
marks a real advance in Beldenamel 
quality control at a time when heavy 
production schedules are tending to 
put quantity ahead of quality. 


Several refinements were made in 
the design of the new tester. Routine 
abrasion tests can now be made more 
accurately and with greater consistency 
than with the old tester. A pilot 
lamp eliminates the human element 
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> Belden 


COMPANY 


MANUFACTURING 
4633 W. Van Buren St. 


BELDENAMEL e 


GLASS-ENAMEL CELENAMEL 


SILKENAMEL 


in judging the point of failure. 
Hence, you are assured of getting 
“Balanced” insulation on all Belden- 
amel magnet wire. 


Good abrasion resistance is one 
of the six essential qualities of ‘Bal- 
anced” insulation. It makes for lower 
over-all winding costs and higher 
production output. 


Belden engineers will gladly give 
you full information about the 
design and operation of this tester. 
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Chicago 
COTENAMEL 
AND FORMVAR 





Dedicated to the service of making American-built equipment 


of every kind work faster, produce better, last longer. 


THE FORGED /STEEL BEARING 


DECEMBER 1941 





Any relay that is not exactly suited to its 
specific job is likely to mean lost time and 
motion in both engineering and production— 
and might even handicap the efficiency of a 
product. To attempt to make the best of a 
relay that isn't quite what you need is truly 
“letting the tail wag the dog.” 

Naturally, Dunco offers a complete line of 
standard “stock” relays ...covering the widest 
range of applications...Each of these has 
proved its efficiency for a given purpose. But 
there are still many kinds of applications which 
require special units if real efficiency is to be 
attained. It is in this phase of special devel- 


DON'T LET THE TAIL WAG THE DOG! 





opment that the full force of Dunco’s long 
experience and advanced engineering is 
best evidenced. 

Every Dunco Relay is manufactured with 
the greatest care. Each is given thorough- 
going tests as a complete unit before being 
released. This is in addition to many individ- 
val component tests during the course of 
manufacture. Special Dunco Relays are given 
exhaustive tests under a duplication of the 
factors which are to be met in actual operation. 

This is the kind of detailed care that has 
made Dunco Relays the first choice of the 
nation’s leading relay users. Write today 
for complete catalog. 





DUT CO si sen 


TIMING DEVICES 
A Complete, Quality Line—Indiuidually Adapted te Your Specific Needs 
STRUTHERS DUNN, INC., 1321 CHERRY ST., PHILADELPHIA, PA 
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HOW MANY 


F YOU don't think that Pyrex” brand electrical 
I products can be classed as real “friends”, we just ask 
vou to talk to the man who has given them a partie- 
ularly tough assignment! 


You can depend on glass where you can’t be LOO? sure 
of other materials. because lass gives you the beet bal- 
ance of the qualities you nwod for electrical work. For 
instance, high dielectric strength and volume resistivity. 
) low dielectric constant and thermal expansion. Any 
way vou look at it. “Pyrex” brand electrical glass rates 
mighty high. 
Just in case you are missing out on some use of this 
remarkable glass where it may save you dollars and 
headaches, he ‘ck this list with the picture above: 
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FRIENDS CAN YOU FIND IN THIS PICTURE? 


Bushings for liquid-filled power fuses. 2. Low voltage 
pin-type power insulator. 3. Fuse plug bodies. 4. Six 
inch diameter dead-end power insulator. 5. Telephone 
insulator. 6. Elevation posts (tube supports) for neon 


signs. 7. High voltage pin-type power insulator. 8. In- 
walates fen oil burner nozzle and bus sup et = Strain 
type. entering. and standoff radio insulators. 10. Heavy 
duty entering insulator for radio use. [1. Lightnin 
arrester bodies. 12. Neon housings and bushings. 13. Ten 


inch diameter heavy duty suspension cee 14. 
Radio antenna insulators. 


And if you'd like to get the full story on any of them, 


just write Corning Glass Works. Insulation Division, 
Corning, \. Y. 












MAGNET 


Preferred in Peace, 
Demanded for Defense! 











Controlling the brute strength of every tank are the 


tiny magnet wires in radio-communicating-systems, 
and other energizing and controlling mechanisms. To 
insure America’s Defense, this wire must be the best 
that skill and modern methods can produce. 


When REA makes the wire for these and other re- 
quirements of Army, Navy, and the Air Forces, 
twenty-five years of experience and the most modern 
facilities in the industry combine to do the job... to 
produce exactly what is wanted, to deliver it with 
greatest possible speed. If exacting specifications call 
for special wire, REA can “tailor-make” it to fit the job. 


REA wire... with maximum uniformity, longer con- 
tinuous lengths and superior spooling . . . is helping 
to speed up Defense production. 


If you havea problem relating to wire— 
procurement, engineering or production 
—contact REA for quick action! 


HE REA WIRE DA TA TABS L£ is Yo URS 
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REA MAGNET WIRE COMPANY, INCORPORATED 
FORT WAYNE, INDIANA, U. S. A. 


ON REQUEST. 


LING 


FAIRBANKS -MORSE 
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SPECIFY F-M MOTORS 


with the Copperspun Rotor 


for "ALL OUT” Production 


There’s no motor so capable of stand- 
ing up to today’s production tempo... 
of operating dependably under the 
most severe plugging and reversing 
service as the Fairbanks-Morse 
Motor with one-piece rotor winding 
centrifugally cast of SOLID COPPER. 
That’s because copper has better 
electrical, thermal, and mechanical 
characteristics for motors than any 
other metal of which rotors are cast. 
You get the unique 

benefits of cast cop- 
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Patented 


DIESEL ENGINES 
PUMPS 


ELECTRICAL MACHINERY 
FAIRBANKS SCALES 


per rotors in F-M Motors without ex- 
tra cost... only F-M has succeeded in 
producing the Copperspun rotor. 

Get the complete story of what F-M 
Motors with the patented features of 
Copperspun rotors can do for you in 
speeding production, reducing oper- 
ating costs, and giving added years of 
trouble-free service. Write Fairbanks, 
Morse & Co., Dept.L-26, 600 S. Mich- 
igan Ave., Chicago, Ill. Branches and 
service stations throughout the United 
States and Canada. 





RAILROAD EQUIPMENT 


WATER SYSTEMS FARM EQUIPMENT 


WASHERS-IRONERS 





MOTORS 


STOKERS 
AIR CONDITIONERS 











ALUMINUM, 
DEFENSE, 
AND YOU 











SIX MORE PLANTS 
IN FIVE STATES 
ON THE WAY 


DEFENSE PLANT CORPORATION OWNS THEM. 
We've been designated to build them .. . fast. 





Actually, when the names went on the dotted lines of 
the contract on August 19, we had already placed more 
than $16.000.000 worth of orders for some of the equipment 


and materials it takes longest to make and get. 


FIVE OF THESE PLANTS will smelt aluminum. Their combined 
capacity is planned for more than 500,000,000 pounds a year, 
which is greater than the nation’s entire produc- 
tion of aluminum in 1940. Locations: Massena, 


N. Y., Spokane, Wash., Troutdale, Ore., Los 





Angeles, and in the State of Arkansas. 


The sixth plant will refine alumina from bauxite. Its billion- 
pounds-a-year capacity adds 58% to the nation’s alumina 


capacity. It will be located at Bauxite, Arkansas. 


HOW GOES CONSTRUCTION? At this writing, as fast as title 
is secured to the sites, contracts are being let for grading and 
foundations so as to be ready for the structural steel, which 


is coming as rapidly as it can be gotten. 


What is more important, the aluminum plants 


are scheduled to deliver ingot by the summer of 





1942: the refining plant to deliver alumina in 


early summer, 1942. 


ELECTRICAL MANUFACTURING 


saat nasssststt AA iad 


le 


NG 


WE'VE ASSIGNED a large staff of men full time to headquarters 
engineering, purchasing, and accounting on this government 


building job. 


We’re sending competent and experienced management men 
out on these jobs as superintendents and other staff 
executives on construction, and for subsequent oper- 
ation of such of these plants as we 


are designated to operate. 





EVERY KNOWN IMPROVEMENT in design 
and construction and equipment is being incorporated in 
these plants. We intend that every dollar that will be spent 
shall be the best dollar’s worth that experience can build. 
We do not make one cent of profit from this assigned 


job of construction. 


We think we know how to get the government value-received 
for its money, because we are completing the expenditure 
of more than $200,000,000 of our own 
money in an expansion program which 
started after the beginning of the present 
war. Some of this expenditure is in new 
alumina and aluminum plants which will 
bring our own Alcoa capacity up to more 
than 700,000,000 pounds a year. The re- 
mainder is in tremendous expansion of facili- 


ties for fabricating every form of aluminum. 


DEFENSE, GENTLEMEN, is getting its aluminum. 


ALUMINUM COMPANY OF AMERICA 


DECEMBER 1941 

















WHY SIT DOWN ON THE JOB? 


END NEEDLESS INTERRUPTIONS! 


THERM-A-TRIPS 


(fuses with thermal cutout) 





give complete, flexible, economical — 
protection to a circuit and its equip- 
ment under all conditions. 
End needless interruption of 
circuits, but never interrupt 
safe operation at any time. 
Withstand a normal increase in starting current, blow 
on short circuit, protect against sustained excessive 
overloads. No moving parts, no mechanism to set. 
Operate regardless of length of time in service. The 
plug type indicates positively whether blown by over- 
load or short circuit. For individual motors or circuits 
with motor-driven apparatus. Plug type, 125 volt; 
cartridge types, 250 and 600 volts. Ask your dealer 
or write for our Bulletin 405. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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You would naturally expect this 

high-strength, workable, weldable cop- 

| per-silicon alloy to be serving national 
defense in many ways. It is—in every 

| armed service, and in the production 


equipment of many war-vital industries. 


For good reasons, too! 


Where and why Everdur 
is used in National Defense... 


“< 


$s 


AunEOnDA THE AMERICAN BRASS COMPANY * WATERBURY, CONNECTICUT 


Everdur hull fastenings help keep Coast Guard 
and “PT” boats tight and secure against the sea. 
Sheet Everdur is also extensively used for fuel 
tanks and non-magnetic pilot house construc- 
tien in Coast Guard boats. 














TOUGHEN THE SINEWS 


OF NATIONAL DEFENSE 


DURING the past 15 years Everdur* has 
won for itself a high regard as the ideal 
metal for many tough industrial applica- 
tions. Its unusual resistance to corrosion, its 
superior welding properties, and tensile 
strength comparable to mild steel, have led 


to its use in industries of every character. 


Today, these same advantages have made 
Everdur essential to the Nation’s program of 
defense .. . And, as you’d imagine, Everdur 
has enlisted for Uncle Sam on land, on sea 
and in the air in many varied ways ...a 
few of which are mentioned in the para- 
graphs accompanying these illustrations. 


THE AMERICAN BRASS COMPANY 


Because the adaptability of Everdur has led 
to such widespread usefulness in the defense 
program, the ever-quickening tempo of ar- 
mament production means a corresponding 
step-up in the demand for this unique alloy. 


Needless to say, we are steadily increasing 
the production of Everdur Metal. Though it 
may not now be possible to obtain sufficient 
supplies for all commercial or non-defense 
requirements, one thing is clear: ‘‘Everdur”’ 
will come to be a name grown stronger with 
a Nation's strength—and in the peace-time 
future this group of copper-silicon alloys 
will find even wider fields of application. 


¢ General Offices: Waterbury, Conn. 
























Because of its high strength and high en- 
durance limit, annealed Everdur 1010 tube is 
being used for aircraft gas and oil lines, as 
well as high pressure hydraulic lines. 
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‘ The ten-point metal of a thousand uses 


1. Tensile strength comparable to mild steel 


2. Corrosion resistance of copper 
Af sea, strong, tough, corrosion-resistant 
aa Everdur Metal is used to reinforce mine 
od 3. Toughness and durability sweeper hulls, as tanks in submarines, and 
for elevator and control apparatus for bat- 





se 4. High endurance limit... valuable for applica- ehechiy Gum meunte. 
1Y- tions involving vibration 
ng 5. Workable . . . can be cast, machined, drawn, A ay 
dy. rolled, spun, stamped, forged aeiitenaitinia 
Ss 

ng 6. Weldable by common methods \ | 
it 

7. Non-magnetic . . . important to manufacturers of \ 
ent electrical equipment \ 
ise 
iy 8. Available in all commercial forms 

| 

ith 9. A “premium metal at a moderate price”’ 
me 


10. An Anaconda Product... meaning top quality. 


YS 4 ; 
y that’s Everdur, The American Brass Company’s 
group of copper-silicon alloys! 
*Everdur is a trade-mark of The American Brass Company, 
in. registered in the United States Patent Office 










Process equipment for the manu- 
facture of chemicals and powder 
is fabricated from easy-to-weld, 
non-rust Everdur Metal—as are 
hot water storage heaters at many 
of the Army camps. 


















Research which developed 
offers many other Copper-Base Alloys 


The Research Department of The American Anaconda Metals to the defense program. The 
Brass Company has developed many of the Technical Department of this Company is pre- 
copper-base alloys now in common use for spe- pared to cooperate in determining the one best 
cial types of service. In addition, this research metal for a specific application and the correct 


today is devoted to furthering the usefulness of procedure for its fabrication. 


PRINCIPAL PRODUCTS 
COPPER, BRASS, BRONZE AND NICKEL SILVER — SHEETS, WIRE, RODS, TUBES 


Beryllium Copper Condenser Tubes Everdur Tank Plates Phosphor Bronze 
Brass Pipe Copper Tubes Extruded Shapes Pressure Die Castings 
Brazing Solder Copper Tube Fittings Eyelets, Grommets, etc. Hot Pressed Parts 
Bronze Screen Wire Drawn Sections Flexible Metal Hose Tobin Bronze Shafting 
Bus Bars and Shapes Electrical Conduit Free Cutting Brass Rods Welding Rods 





EdwoA THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut « Subsidiary of Anaconda Copper Mining Company 


MANUFACTURING PLANTS—Ansonia, Conn. « Buffalo, N.Y. « Detroit, Mich. e Kenosha, Wis. * Torrington, Conn. 
Waterbury, Conn. 


OFFICES AND AGENCIES—Atlanta, Ga. « Boston, Mass. « Buffalo, N. Y. e Chicago, Ill. « Cincinnati, Ohio e Cleveland, Ohio 
Denver, Colo. « Detroit, Mich. e Houston, Texas « Kenosha, Wis. « Los Angeles, Calif. « Milwaukee, Wis. ¢ Minneapolis, Minn. 
Newark, N. J. « New York, N.Y. « Philadelphia, Pa. « Pittsburgh, Pa. « Providence, R. I. ¢ Rochester, N.Y. ¢ St. Louis, Mo. 
San Francisco, Calif. « Seattle, Wash. « Syracuse, N. Y. « Washington, D. C. « Waterbury, Conn. 


WAREHOUSES: Chicago, Ill. « Cleveland, Ohio « Milwaukee, Wis. « Philadelphia, Pa. « Providence, R. I. 


IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 
Montreal Office: 939 Dominion Square Building 
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7. Contacts of rare met- 

als and special alloys, 

“over-all” welded to 
nickel silver springs. 


If You're 


@ Here, illustrated and described, is the Clare 
Type A, a. c. Relay. It is designed for applica- 
tions where a highly ethcient multiple contact 
relay is indicated. Its application to the latest 
nodel TelAutograph is an example 


By its use ac-de converters, batteries or d.c. 
power supplies can be discarded. Itis quiet 


ool running, constant, efficientand quick acting 


Meticulous attention to design, fine materials 
nd precise manufacturing contribute much to 
this relay. Analyze these details 


1 Individual slip-on covers of Bakelite or 


metal make for easy inspection. Group covers 
are also available 


2 The heel piece is made from special magnetic 
netal annealed to provide high permeability at 
required flux densities, low eddy current loss 


and low hysteresis loss. 


3 Coil core laminations are made of low loss 
tlicon iron. Copper shading piece is securely 
tastened in slotted armature end of coil core. 
Coils are caretully wound to exact turns on 
precision machines. Lead out wires are securely 


soldered: entire coil is impregnated with Glyprol 


4 Spring pile-up insulators of special heat 


5. Armature assembly; special magnetic 
metal; hard brass yoke with stainless steel 
shaft operating in Oilite bearings. 


3. Laminated core of low loss silicon iron. 


6. High voltage pile-up insulation 
withstands heavy break-down tests. 
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8. Spring bushing insulators 

Date[el Mo) MEM elt Ul tM ieee tt) 

from Bakelite rod. Illustration 
UPR Ba ues at 





Fussy About Relays.... 


treated Bakelite, provide more favor 


able characteristics than triple-“X R 7 A D ] H ] S / 
Bakelite and permits punching with ¢ 


out cracks or checks. It has minimum 


cold flow properties and low moisture absorp 


tion content 


§S Armature assembly consists of armature 
of special magnetic metal; stainless steel shaft 
operating in Oilite bearings inserted in a hard 
brass yoke assuring minimum wear with con- 
sequent quiet and long-life operation. 


6 High voltage pile-up insulation consists 
ot two flat or fillister headed screws of high ten- 
sile steel, specially heat treated, enclosed in 
Bakelite tubes and a combination of two single 
and one wafer insulator between each spring. 
Assembly is locked under heavy hydraulic pres- 
sure. Projecting wafer insulators provide creep- 
age path of ',” between contact springs. As- 


sembly withstands very heavy break-down tests 


7 Contacts of rare metals or special alloys 
are available, in sizes from .062” to .1875 
diameter, flat or hemispherical. They are welded 
to nickel silver springs by a special process, 
making them an integral part of the spring, 


thereby reducing contact resistance to the 


minimum and providing for rapid neat diss! 


pation. Long contact life is assured. 


8 Spring bushing insulators are made of 
Bakelite rod under a patented process. Hard 
rubber bushings generally employed, while 
similar in appearance, are inferior in wearing 
qualities. Strong, hard, long wearing Bakelite 
bushings are essential where heavy contact pres 


sures are employed, or where vibration exists 


If you are fussy about relays, consider these fea 
tures, plus the precise adjustment given all Clar 


re 


Relays—adjustment that “stays put”’ in the field 


Clare Relays are really “custom-built” an« 
they can be supplied with various types of 
mountings. Clare engineers are eager to “cus- 


tom-build” you a relay that will meet particular 





requirements. Send us an outline of your prot 
lem tor our suggestions. Request the Clare 
catalog and data book. C. P. Clare and Cc 
1719 West Sunnyside Avenue, Chicago, I 


Sales engineers in all principal cities. ¢ 


Address: ““CLARELAY 


CLARE RELAYS 


“Custom-built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 


DECEMBER 19141 
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SELF-TAPPING SCREWS FOR EVERY 



























1. SIMPLIFY ASSEMBLY “Our saving .. . was 


overshadowed by elimination of what had been a troublesome 
fault in the use of ordinary machine serews”, says Fernald 
Specialty Co.. Chieago. They use Parker-Kalon Type “F” Screws 
to attach a rheostat assembly to the back of an electric furnace. 
“Constant expansion and contraction of the furnace body would 
allow machine screws to loosen. Your serew. cutting its own 


perfectly-fitting thread. has completely eliminated the trouble.” 


a SAVE OPERATIONS “Tapping operations are 
eliminated . . . in inaccessible places we gain advantages over 
riveting’, says Warren MeArthur Corp.. N. Y. They use 
Parker-Kalon Type “F” Self-tapping Serews in assembling aireraft 
seats for Martin, Douglas. Lockheed, many others. “Their design 
eliminates the play in the thread of ordinary screws . . . can be 


used without lock washers”, add this well-known manufacturer. 


3. CUT OUT “SLOW-UPS” your production 


won't be slowed up by “doubtful screws” . . . serews that look 
all right but some of which fail to work right... when you 
use genuine Parker-Kalon Self-tapping Serews. For a further 
assurance of savings in hours and dollars is the Parker-Kalon 
Laboratory — without counterpart in the industry — which main- 


tains a rigid quality-control over all Parker-Kalon products. 
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AND PLASTIC ASSEMBLY...AND OTHER FASTENING DEVICES 
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Out go many 
needless production delays 
when you get together with a 


PARKER-KALON 
ASSEMBLY ENGINEER 


Certainly there are delays and red tape in the 
Defense Program. Human beings can’t handle such 
a gigantic job without some — here and there. But 
what about your own plant? You're tackling a 
gigantic job. too. Can't we help you cut some red 
tape... simplify assemblies . . . save operations 


... cut out “slow ups” in defense assemblies? 


Every day. in hundreds of large and small plants. 
time savings of 25°¢ to 506° are effected with properly 
engineered use of Parker-Kalon Quality-Controlled 
Self-tapping Screws. 

Your plant, too, ean gain these extra hours of defense- 
production time! Parker-Kalon Assembly Engineers 
are ready to show you how! How to use Self-tapping 
Screws instead of fumbling with bolts and nuts 
instead of riveting in hard-to-get-at places . . . instead 
of waiting for tapping. rejecting mis-tapped parts. 
taking “time out” for maintenance of taps and tap- 
ping equipment. 

Thoroughly familiar with today’s assembly practices. 
your Parker-Kalon Assembly Engineer will make un- 
biased recommendations — for Parker-Kalon makes all 
types of Self-tapping Serews. both thread-cutting and 


thread-forming— for every assembly of metals or plasties. 


“Non-stop” Fastening 


Best of all, theyll show you how Parker-Kalon 
Quality-Control eliminates “doubtful screws”... makes 


your fastening operations “non-stop. 


DECEMBER 1941 


Cut “Red Tape” Overnight! 


The Parker-Kalon Assembly Engineer will show you 
how quickly and easily you can adopt these fastenings. 
No major production changes needed — no special tools 


or skilled hands required to use Self-tapping Serews. 


Start Gaining Man-Hours...Now! 


Mail a description of your assembly to Parker-Kalon 
\ssembly Engineers for recommendations and samples. 
Or better, let them call at your plant and point out 
ways of speeding up your assemblies. Parker-Kalon 
Corporation, 195-200 Varick Street, New York, N. Y. 
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There’s many a springmaker in 
our plant today who remem- 
bers the hurly-burly times 
around 1917. That’s why, in 
the present emergency. we are able to shift into high gear 
without delay or confusion. For valuable lessons learned in 
those earlier days have set into motion a ceaseless program 
of development and improvement which this time finds us 
aimed and loaded with: 
f 
A Production Line for shipment of springs in large or small Z 
quantities to meet your production line requirements. 
A Production Line of heat-treating equipment, batch type \ 
. \ 
: : . “S 
and continuous, with carefully controlled atmospheres. ‘ 


A Production Mill producing unexcelled cold-rolled spring 
steel. 


x * * * 


Time-trained craftsmen. .. whose life calling is springmaking. 


For American Products 
- ; 
Barnes-made Springs 


and Spring Steel 


WALLACE BARNES CO., BRISTOL, CONN. U.S. A. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
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Charts, wiring diagrams, dials, and instruction panels are 
permanently incorporated into Graphic Lamicoid sheet ma- 
terial and cannot fade, be removed or erased. 










Clean-cut, permanent instrument dials and apparatus panels 


ARCHITECTURE 
AWARD WINNER — 


now busy on Defense / 


are engraved on a ‘“‘sandwich’’ type sheet — exposing either 
an opaque or translucent (rear-illuminated) core. 























\ 


Li gees AY CASE and Counter surfaces of Graphic Lamicoid 
— laminated by Mica Insulator Company for Coty, Inc. — 


‘ ‘ 3 ‘ ete ‘ Sheets, rods and tubes are fabricated into panel boards, 
receive the Major Award in the Architecture Division of Modern 


terminals, blocks, coil forms, etc. which combine high 
Plastics 1941 Competition. dielectric strength with the extreme accuracy of dimensions 


necessary for radio and electrical work. 
But for the present, the unique advantages of Graphic Lamicoid 


are being devoted primarily to National Defense. Similarly, other 
forms of Lamicoid—a few of which are shown—have an essential 
role in furthering American preparedness. These versatile materials 
are now used for electrical and mechanical applications—where 
operation must be unfailing .. . for vital apparatus in all branches 
of our armed services, as well as in the plants entrusted with the 
task of equipping them. 


MICA INSULATOR COMPANY, 200 Varick Street, NEW YORK 


— 542 South Dearborn Street, CHICAGO — 1276 West Third Street, 
CLEVELAND. Representatives in principal industrial centers. 


Gears, gaskets, bushings and other Lamicoid mechanical or 
chemical-resistant parts mean longer service and improved 


operation in a wide variety of Defense applications. 
REG. U.S. PAT. OFF 







For A Hair Dryer: Completely sealed, self- 
lubricating and externally cooled, this shaded 
pole motor is specially designed for quiet, 
vibrationless operation in close proximity to a 


its limited size. 


heating unit. Diameter, 479”. HP: 





Above are the solutions to some motor problems 
which could not be solved with standard, stock 
motors. These manufacturers needed motors of 
special design, to do a special job especially well. 
So they came to Black & Decker—a motor manufac- 
turing organization with a product engineering slant. 


Frankly, we make no stock motors. Our engineers 
work directly with engineering departments of 
electrical manufacturers—developing special motors 
to meet special problems—and helping design the 


Specially Engineered for large 
machines, this 60-cycle, split phase, induction 
motor provides exceptionally high torque for 
Diameter, 45¢”. 
at 1,725 R.P.M. 


Specialists in Solving Special Motor Problems 


s 


For Moving Air at high speeds, this ball-bear- 
ing, universal motor is specially designed for 
high-efficiency operation of staged turbine fans. 
Develops 13 H. P. at 10,000 R.P.M. Dimen- 
sions: 7947x534”. 


caleulating 


tated 1/20 





motors into the driven units in a way that makes 
for effective product appearance and high operating 
efficiency. 


If you have a product engineering problem, involv- 
ing a fractional horsepower motor of special design, 
remember that such problems are our specialized 
business. Write to us, and a member of our product 
engineering staff will get in touch with you at once. 
Address: The Black & Decker Electric Company, 
Kent, Ohio. 


ELECTRICAL MANUFACTURING 





new synthetic solid 


gives you this 


permanent tracing paper 


A remarkable new transparentiz- 
ing agent developed in the K&E 
laboratories—produces this truly 
permanent tracing paper! ALBA- 
NENE is made of 100% long fiber 
pure white rags—treated with 
Albanite—a new crystal clear syn- 
thetic solid, physically and chem- 
ically inert. ALBANENE will not 
oxidize, become brittle or lose 
transparency with age. 

Equally important, ALBANENE 
has an excellent drawing surface 
that takes ink or pencil beautifully 
and erases with ease...a high de- 
gree of transparency that makes 
tracing simple and produces 


strong sharp blueprints... extra 
strength to stand up under con- 
stant corrections, filing and rough 
handling. ALBANENE has a// the 
working qualities you’ve always 
wanted—and #t will retain all these 
characteristics indefinitely. 

Make ALBANENE “prove it” on 
your own drawing board. Ask 
your K &E dealer or write us for 
an illustrated brochure and gen- 
erous working sample. 


EST. 1867 


KEUFFEL « ESSER CO. 


NEW YORK — HOBOKEN, N. J. 
CHICAGO - ST. LOUIS - SAN FRANCISCO: LOS ANGELES 


DETROIT - MONTREAL 


REG. U.S. PAT. OFF 


THE STABILIZED TRACING PAPER 





In 1921, NORMA-HOFFMANN introduced the Cup 
Mounting—the forerunner of all-self-protected ball 
bearings. From this, through progressive stages (as 
shown above) has evolved the NORMA-HOFFMANN 
“CARTRIDGE” BALL BEARING—an ultra-modern 
type embodying 30 years of PRECISION BEARING 
manufacture and offering to industry the following 
distinctive advantages: 


SIMPLER AND MORE ECONOMICAL MACHINE 
DESIGN, due to elimination of many costly mounting 
parts and machining operations, otherwise required; 
EASIER AND FASTER MACHINE ASSEMBLY AND 
DISASSEMBLY, since the “CARTRIDGE” BEARING is 
an integrally sealed unit needing no complementary 
mounting parts; 100% GREATER GREASE CAPACITY, 
due to double-row width creating a greatly enlarged 
grease reservoir; COMPLETE AND LASTING EXCLU- 
SION OF DIRT AND FOREIGN MATTER by the use of 
tightly fitting, wearless, all-metal seals; SEALED FOR 
ANY POSITION, since the seals retain the lubricant 
regardless of shaft angle; EASY REGREASING AND 
INSPECTION WITHOUT DISMOUNTING, by means of 
refilling plug and removable seals. 


Write for the Catalog. Submit your bearing problems for study 
and recommendation, without obligation. NORMA-HOFF- 
MANN sales and service engineers, and distributors in principal 
Cities stocking “CARTRIDGE” BEARINGS, are at your service. 


AURMA-AVFFMANN’ 
CARTRIDGE 


BALL BEARING 


PRECISION BALL. ROLLER and THRUST BEARINGS 


NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U.S.A. © FOUNDED 1911 
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WAYNE PUMP COMPANY keeps 
production rolling with 


Building gasoline pumps on a high production basis calls for millions 
of screws to be used in various types of applications. The Wayne Pump 
Company of Fort Wayne, Indiana, uses Shakeproof Thread-Cutting 
Screws wherever possible because they speed up assembly operations 
and are certain to produce snug, tight fastenings. Each screw stays 
in the threads it has actually cut for itself which assures a perfect fit, 
eliminates ‘‘play’’ and prevents vibration from starting any loosening 
action. Test these screws yourself—see how they reduce fastening costs 
and improve product quality. 























A Guide to Better 
Fastenings! 


Shakeproof Products offer 
definite assembly and per. 
formance features that help 
to lower costs and improve 
quality. This new data book 
shows you how t@ take ad- 
vantage of these better fas- 
tenings and achieve great. 
er production qf fi¢iency, 


aes 





FOR PURCHASING 
EXECUTIVES 


FOR DESIGN ENGINEERS 





HE new ShakeproofyCatalog No. 42 provides a 
complete and detailed presentation of all Shake- 
proof Products. Its one hunt 
filled with information and: 
interest for design engineers, 
and purchasing executives. Each Sh a) 
uct is described in detail and full engineering dleia i is 


given. In addition, application suggestions and 


‘: d and forty pages are 










i of special ;, 


ine. 


other technical material helpful in securing greater » Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
fastening efficiency has been included. Reserve 2501 North Keeler Avenue Chicago, IIlinois 
your copy of this outstanding fastening data book Plants at Chicago and Elgin, Illinois 


-|- ’ . In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
by mailing a request on your company's station- aie 
Y 3g 9g Y i Y Foreign Licensees: Barber and Colman, Ltd., Brooklands, Manchester, England 


ery—copies will be distributed as soon as available. Carr Fastener Co. of Australia, Ltd., Royal Park, South Australia 


SEMS Fastener Units @ Lock Washers @ Locking and Plain Terminals @ Thread-Cutting Screws @ Locking 
Screws Spring Washers @ Radio and Instrument Gears @ Engineered Shakeproof Parts @ Special Stampings 
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P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Coble Address—PELMALLO 


EEO 


Many times it is possible to simplify mechanisms, cut costs and 
improve reliability of operation by the use of direct current for con- 
trol or power circuits, or electrically operated equipment. 


And many D.C. power applications may be made more reliable. 
more efficient and more compact if available A.C. power is con- 
verted to D.C. 


The function of Mallory Rectifiers is to convert A.C. to D.C. They 
are noiseless, long-lived, compact—furnished in standard capacities 
or built to your particular requirements. 

If your product requires A.C. rectification, write for the new Mallory 


booklet. It contains a wealth of information on the selection and 
application of the proper rectifier for your need. 
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P.R. MALLORY & CO. inc. 
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TRI/CLAD 


protection | 


TRI-CLAD Sleeve-bearing Poly- 
phase Industrial Motor Is Most 
Widely Used 


A well-protected, open motor for 
industry's general-purpose needs. 
Horizontally mounted —for direct- 
connected and belt drives — it is 
economical to operate and suitable 
for a variety of applications. 


Hy 


TRI-CLAD Ball-bearing 
Polyphase Motor 

Has additional advantage 
of being mountable in other 
than horizontal positions. 
Will take end thrust — for 
example, from beveled-gear 
pinion. Similar to the sleeve- 
bearing motor and, like it, 
available in many types. 


TRI-CLAD Splashproof Ball- 
bearing Polyphase Motor 


For use in wet surroundings, 
such as dairies, breweries, 
paper mills, canning fac- 
tories, etc. Furnished with 
cast-iron, waterproof conduit 
box, deflecting end shields, 
and moisture-resistant 
insulation. 


TRI-CLAD Capacitor-Motor 
(in sleeve-bearing or ball- 
bearing types) 

For single-phase operation. 
Available in types to drive 
such devices as compressors, 
pumps, fans, etc. No radio 
interference; no brushes 

to wear; quiet operation. 


Built for Protection Pil .....Te Lal! 


TRI-CLAD Gear-Motof 


For economical, compact — 
low-speed direct or pinion 
drive. Wide range of ovtpl? © 
speeds available. Of 
splashproof, and capacior 
motor construction. Oil- and — 
dust-tight housings 
maintenance. _ 
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HE improvements in Tri-Clad motor design are fundamental 
improvements, not just ‘‘sales features’’ to popularize a new model. 
That’s why they are being extended, month by month, to a whole 
family of G-E integral-horsepower motors——both general-purpose and 
special types. 


So, in these special fields you can now count on getting the same benefits 
of extra protection that have made the general-purpose Tri-Clad 
motor the acknowledged leader in performance and service life. 


All these new members of the Tri-Clad family are the result of basic 
redesign to meet modern industrial conditions. Each has new perform- 
ance and convenience features important to its particular field of service. 
For complete information on the right Tri-Clad motor for your applica- 


tion, consult our local office, or write General Electric Company, 


Schenectady, N. Y. 


TRI-CLAD Ball-bearing In- 
duction Motor, with Face- 
type End-shield Mounting 
For close-coupled attach- 
ment to machine tools, com- 
Pressors, pumps, etc. Motor 
bolted from driven machine. 
A few standard mounting 
dimensions apply to many 
Motor ratings. 


TRI-CLAD Round-frame, 
Ball-bearing Induction 
Motor, with Flange-type 
End-shield Mounting 
For close-coupled attach- 
ment, or direct bolting to 
driven machine. Mounting 
dimensions are standard, 
but larger than those of 
face-type end shield. 





TRI-CLAD Vertical Motor 


For general-purpose fan, 
pump, and machine drives in 
vertical position. Openings 
protected and bearings de- 
signed for vertical operation. 
Both polyphase and capaci- 
tor-motors available with 
variety of bases. 


a wider range of 


your special: needs can be filled 
by the growing Tri-Clad motor 
family. Every member offers 
extra strength and longer life 
because of these 3 “extras”: 


Gitta Protection 


AGAINST PHYSICAL DAMAGE 
Sturdy, cast-iron frame and end- 
shield construction. 


Glia Protection 


AGAINST ELECTRICAL BREAKDOWN 
Stator windings of Formex wire, 
“armored” by synthetic resins 
against moisture, heat, oil, and 
abrasion. 


Glia Protection 


AGAINST OPERATING WEAR AND TEAR 
New sleeve-bearing design and 
improved ball-bearing mounting 
lengthen life. 


In addition, you'll find the modi- 
fications to meet special require- 
ments are soundly engineered 
to give you space-saving, time- 
saving, and money-saving advan- 
tages all down the line. Consult 
your G-E representative for Tri- 
Clad horsepower ratings now 
available. 


GENERAL % ELECTRIC 










@ When you specify Chromel for 


your heating elements, you are ask- 


ing for the nickel-chromium alloy 
that is “tops” in endurance. For 
electric ranges or furnaces, for toast- 
ers or heating-pads, Chromel’s dur- 
ability is a gratifying thing to you and your customer. 


Also, Chromel has the temper, finish, and uniformity of 
resistance, that the device-maker likes. . . . If you find 
Chromel hard to get, we are sorry. As once was written: 
“Ours not to question why—ours but to do, or die!” 
Meanwhile Catalog-L contains useful data. Glad to 
send you a copy. 


HOSKINS MANUFACTURING COMPANY scence 
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ELECTRIC SWITCH CORP. 


A.LSiMac 


MERCURY SWITCHES, 
RELAYS aud CONTROLS 


American Lava Corporation has developed several 
ceramic compositions which are well suited for mercury | 
switches, relays and controls. They are not attacked 
or “wet” by mercury. They do not oxidize, corrode, 
dust or flake. They resist erosion. They are absolutely 
and permanently rigid, are shock-resisting, withstand 
heat and arcing, have high mechanical and dielectric 
strength. Parts are accurately custom-made to the blue 


prints of the manufacturer. 


For permanently trouble-free insulation, follow the 
leaders .. . specify ArSiMac 


JEFFERSON 
ELECTRIC 


Trede Mork Reg. U.S Pet. OF. 


AMERICAN LAVA CORPORATION * CHATTANOOGA * TENNESSEE 


een ek ee FRANCISCO + BOSTON + PHILADELPHIA + WASHINGTON, D C 
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THE MOTOR WITH 
MILLIONS OF OLD FRIENDS 


Delco motors have made friends in 
every corner of America. The smooth, 
dependable power they provide for 
refrigerators, washers, ironers, oil 
burners, stokers and air conditioners 
has won good-will in millions of homes 
—for the motor, the appliance manu- 
facturer and the dealer. 


Naturally, America’s defense needs 
come first right now, and a greatly 
increased proportion of Delco Prod- 
ucts’ production is devoted to defense 
requirements. Delco industrial motors 
power machine tools in many factories; 


high-speed Delco motors drive fuel 
pumps in military aircraft; and Delco 
generators provide emergency power 
on auxiliary power units. 


While making new friends on these 
applications, Delco motors are keeping 
the old ones by continued satisfactory 
performance on appliances now in 


service. And when America returns to 


peacetime production, these new 
friends will join the old in bringing 
business to dealers who sell Delco- 
powered appliances. 


DELCO 


DIVISION OF GENERAL 


MOTORS 


DAYTON, Pyar MOTORS CORPORATION 
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HE MINNEAPOLIS-HONEYWELL snap- 
ee will reliably control either a light 
or heavy duty electric circuit for millions of 
operations. Extremely fast acting — 8 con- 
tacts per second on light loads — Con-Tac-Tor A NAP WA ITC i 

& 


snapswitches are available in a wide variety 





of types and can be used on either AC or DC. 

They operate in all positions and their small 

size enables them to be used where space 

is limited. Send for literature which de- es WITCH 
SITAL-Toe 

SNAP <autAcTee SWIMM 


m—SéeliAlx 


scribes Con-Tac-Tor snapswitch in detail. 
Minneapolis-Honeywell Regulator Company, REELATOR CO. 
2810 Fourth Ave. S. Minneapolis, Minn. 


Canadian Plant: Toronto. European Plant: 


pat. 


cig WOWEVWELS Dieta 


BIW MEAP OE Tucan aris. 


London ... Company branches in 49 cities. 








MINNEAPOLIS-HONEYWELL 


CON-TAC-TOR y 





THE ARROW-HART & a a 


cTRic CO. 
By ORD. CONN. 


rae 
CAT. 7s08 i 


115 - 575V. AC 
ND LAB INSP 
20A ol a 250 fF iu a aie 
re 
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ACROSS-THE-LINE TYPE Tumbler Switches, without 
overload protection ... Give positive control for motors; 
especially suitable for oil burners, refrigerators, motor-driven 
machinery and lighting loads. 

These switches have rugged, durable mechanisms built to per- 
form with the sturdy integrity characteristic of Arrow-H & H 
Lines. Bakelite arc snuffers increase breaking capacity; kick-off 
release mechanically starts the switch blades in motion and pre- 
vents sticking; extra-heavy blades and contact jaws increase 


current-carrying Capacity. 


Small Motor Starting Switches 


se 


Pele 
ISSUE A-62 


MOTOR RATING 2 H.P. 125-600 V. 
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Different styles of mounting are supplied for a wide 
range of machine-design requirements. Separate switch units 
are available for installations in switch housings built into 
motor-driven machinery. 

No. 6808 (upper right) is a double-pole switch for single phase 
motors; No. 7808 (lower left) is 3-pole for 3-phase jobs. Also, 
the line includes 3-way, 4-pole and 2-speed reversing switches. 
All have horsepower ratings... Everything you may need in 
this line will be found in Motor Starting Switch Catalog 


No. 8-M on request. 


INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,, U. S. A. 
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TO GIVE YOU BETTER 


SPRINGS Quiche. 


HIS girl and her fellow workers at 
Accurate are “stepping on it” in more 


ways than one—crowding their machines ' 

S Y 9 order—design, materials and delivery! 
to produce springs and more springs. It’s eg sa 
Yes, sir, our motto is: “step on it” to give 


ide like that all through the Accurate plant— 

- : 7 P ; you better springs, quicker. Let’s talk 
nits the only restraining influence on speed is - 

nto it over. 


our exacting inspection. We will not push 
ase production to a point where it is nec- 


lso, ifi d li 
a essary to sacrifice accuracy and quality. 
| in Here you can be sure of painstaking 


as attention to every requirement of your 


Springs 
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PROBLEM— Unit heater manufacturers were using 
six different motors to meet requirements for 
constant, two-speed, and multi-speed operation 
on both 115 and 230-volt circuits. To reduce 
stocking, to speed production, to open new mar- 
kets, they wanted simplification. 


SOLUTION— Westinghouse unit heater specialists 
designed a dual-voltage motor suitable for all three 
operating conditions. Now, one motor takes the 
place of six and provides, in addition, other special 
advantages—‘‘no bump”’ bearings, quiet operation, 
extra flexibility of mounting. 


This ordinary on- 
off switch gives 
single speed on 
either 115 or 230 
volts. 


This inexpensive 
switch gives two 
speeds on either 
115 or 230 volts, 
without transform- 
er or change in 
motor. 


This low-cost self- 
contained speed 
controller gives 
multi-speed opera- 
tion on either 115 
or 230 volts without 
change in motor. 


Available from 1/20 to 34 hp for band or resilient mounting, floor 
or ceiling, this special motor is used by more unit heater manu- 
facturers than any other make. 


PROBLEM— Most householders lack mechanical 
knowledge. Therefore, stokers require motors com- 
pletely self-protected against the application’s ex- 
treme hazards—immune to burnout from clogged 
feeds, excessive temperatures, improper ventila- 
tion and overloads—self-starting after low voltage 
—dust-free. 


SOLUTION—Westinghouse stoker specialists de- 
signed this capacitor-start, Thermoguard-protected, 
totally-enclosed motor to completely eliminate 
stoker drive worries. Thermoguard interrupts cir- 
cuit the instant abnormal load, current, or heat 
conditions arise, automatically restores circuit when 
safe temperature is reached—may be used to 
operate bell alarm, if desired. 


CLICK! IT’S OFF! 


Simple, Bi-metal, Thermo- 
guard disc opens circuit 
with rifle-bullet speed when 
motor temperature reaches 
danger point. 


vz Se SE \ e 
ARRANGED FOR 


: HANDY BX CONNECTOR 
CLICK! IT'S ON! Conduit box is fitted with 
With return of safe con- 


a removable plug permit: 
ditions, Thermoguard re- 


ting use of standard BX 
starts motor automatically. conduit for wiring motor. 


Available in sizes from 1; to %{ hp at all standard speeds for 
either 110 or 220 volts (dual voltage above !{ hp) with rigid or 
resilient mounting. 

































--e-WITH MOTORS 
SPECIALLY DEVELOPED 
__ FOR SPECIALIZED 
PRODUCTS 





Westinghouse pioneered the small a-c motor 
fifty years ago, thereby assuming the leader’s 
responsibility for continued development in 
the small motor field. 

And down through the years, as a tenet of 
that responsibility, Westinghouse has built up 
a corps of specialized engineers which devotes 


=chanical PROBLEM—Nothing was basically wrong with flange- itself solely to the development of special 
ss mounted jet pump motors—but adoption of standard ras ; 

eS mounting dimensions by NEMA necessitated minor makers for special industrice. Foc cusnpee, 

1 clogged design changes. To Westinghouse specialists the situa- many Westinghouse engineers spend their 

; per va presented an opportunity to streamline the motors entire working time solving the specific prob- 

o the application. 

SOLUTION—Us; ie “A « lems of the Unit Heater industry . . . other 
lists de- ia Weaiaainten “= cai = tulle a aa tirely engineers dedicate their efforts to Stoker manu- 
rotected, new, advanced design with capacitor and conduit box facturers . . . while others work exclusively on 
eliminate built-in to the lower bracket to improve appearance, Jet Pump motors 
‘upts cir- make connections shorter and more convenient, and . . on ae 
, or heat provide greater protection to capacitor. This engineering organization makes avail- 
a able special motors perfectly adapted for use 


with your specialized product . . . makes it a 
desirable move to consult Westinghouse first, 
relative to your Small Motor needs. 
We will consider it a privilege to serve you | 
and to solve for you problems like those listed 
in the adjoining column—problems which we 
have solved for manufacturers of Unit Heaters, 

















a Stokers and Jet Pumps. 

ndardized Flange Mounting Both frame 145 and frame 186 now made in 
otor applied to jet pump. ball-bearing construction, all types and rat- 

} pacitor now mounted inside ings, for flange mounting with these new 
ower bracket for better ap- NEMA dimensions. 

pearance and protection. Low- 





@ For Unit Heater information, write for F-8485. 










JNECTOR & bracket location of conduit 
. xX more convenient, better 
me with woking, and shortens conduit @ For Stoker Motor Data, send for F-8489, F-8490. 
dard BX sci 
~o— @ For Jet Pump Facts, consult your Westinghouse 
ne Available in standard flange mounting and ball-bearing construction representative. 
righ for all ratings in the Westinghouse 145 and 186 series frames, and for 


rigid foot mounting. 
jJ03138 


SMALL MOTORS 
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BAKELITE Molding Phenolics, which have 
long been used in the manufacture of 
industrial motor switches, now provide 
the same performance advantages for 
aircraft firing keys:— 


Superior electrical insulation 
Mechanical strength 


Resistance to heat, cold, 
and moisture 


Dimensional stability 


N MILITARY AIRCRAFT, a single key 
[ mounted in the pilot’s control stick 
actuates the simultaneous firing of a 
battery of machine guns. Because this 
firing key is frequently the determining 
factor between safety and disaster in 
combat, it must be made of materials 
that meet the severest specifications. 

The key frame must possess superior 
dielectric properties, to safeguard per- 
manently the integral metal parts 
against short circuits. It must be dimen- 
sionally stable, to prevent the key oper- 
ating mechanism from jamming or 
loosening when exposed to extreme 
heat, cold, and moisture. It must be 
tough enough to withstand terrific plane 


vibrations and the constant impact of 


Electric Motor Switches and Aircraft Firing 


powerful, spring- operated — electrical 
contacts. 

In seeking such a material, the de- 
fense authorities found it already at 
hand ...a BAKELITE Phenolic Mold- 
ing Plastic. For many years, it had pro- 
vided for electrical motor switches the 
identical performance characteristics 
now essential to aircraft firing keys. 
Furthermore, the same economical and 
rapid method of compression-molding 
the motor switch parts was readily adapt- 
able to fabricating the firing key frames. 

Perhaps you, too, may find an imme- 
diate solution to your design and pro- 
duction problems with one of the 


numerous materials obtainable from 
Bakelite Plastics Headquarte rs. These 
materials are described and _ illustrated 
in Booklet 8 P, “New Paths to Profits.” 
Write for a copy today. 

BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


Mis 


30 EAST 42ND STREET. NEW YORK 


BAKELITE 


TRACE MARKS 


The word “Bobelite” ond the BR Symbol ore registered trode-morks 
identifying products oo of Bokelite Corporation 


PLASTICS HEADQUARTERS 








THE Suapn-Aclicn THERMO-SWITCH with a 


THOUSAND USES... 


Eighteen months ago Titan announced this compact, extremely 
accurate and dependable Thermostatic snap-action electric 
switch. Its acceptance for a wide range of applications is clearly 
indicated by the current rate of shipments, now approximately 


10,000 monthly, and still on the increase. 


A few of the places where the Titan Thermo-Switch is now serv- 


ing are shown by the illustrations. It can be used wherever a 


m temperature level from 50 to 350 F. is required to start or stop 
x65 an electrically operated device—signal lamp or bell, motor, 
ed : oe . . 
ignition system, heating unit. 
h 
Small yet sturdily constructed for a long trouble-free life. Fast 
snap action with high contact pressure and quick flutter- 
jon . ; , ; 
' free make-and-break action between long-lasting fine silver 
contacts. Easy and quick to install. Clean design—finely finished. 
sae 
ae 
or 
he 
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Data for Designers 


If you are designing a new piece of equipment or remodeling an 
old one requiring a temperature controlled switch, look over these 
brief TITAN specifications. 


Size— 
2-5/16” width of face 


> 













> 


15/32” height of face 
12-5/16” Overall depth 


2-1/8" approximate projection 


Three Styles— 


Iype P S.P.S.T.—8000 Watts, Normally open or normally closed 
Iype 1-P—S.P.D.T s000W atts, One line opens as other closes 
with temperature change 


Type 2-P—D.P.S.T 1000 Watts, Normally open or normally closed 












Current— 
Made for 







only, 115-2 


m < 


30 voles 















Temperature Selector— 
On all types. Permits adjustment over wide range of temperature 
Operating differential may also be varied from minimum of 5 F 


to maximum of 50 F 





Detailed drawings on request. 


Where Can YOU Use the Titan Thermo-Switch ? 


Titan engineers have accumulated a wealth of data during the years 
they have been solving other manufacturers’ problems involving 
thermostatic control. Take advantage of this experience—simply write, 
outlining the conditions of your specific application, to The Titan 
Valve and Manufacturing Company, 9913 Elk Ave., Cleveland, Ohio. 


—— 













































































GIVES Z HIGHER ARC RESISTANCE: A HIGHER DIELECTRIC 


ne i rec 


A NEW PLASTIC FOR 


STRENGTH; AND 5 MAINTAINS THESE PROPERTIES AT ELEVATED 
TEMPERATURES AND UNDER VARYING HUMIDITY CONDITIONS 


For More Efficient Ignition Assemblies and Insulation Parts —To Permit 
Higher Operating Efficiency, Greater Power Output, Larger Safety Factors, 
and All-Round Improved Performance 


MELMACt 494, First of a Line of New Industrial Plastics, 
Combines Physical and Electrical Properties Heretofore 
Unobtainable In Any Plastic... 

MELMAC 494 is an achievement of the Stamford 
Research Laboratories of the American Cyanamid 
Company, offering these outstanding characteristics 
to aid in defense production: 





1. The highest arc resistance of any thermosetting 
plastic. 

2. The highest dielectric strength at elevated tem- 
perature of any thermosetting plastic. 

3. Excellent dimensional stability. 

4. Extremely low moisture absorption. 


These properties are maintained at elevated temper- 
atures and under varying humidity conditions. 


MELMAC 494 is readily adaptable to conventional 
production methods and equipment for either com- 
pression or transfer molding. The regular tools and 
dies used for making parts with ordinary mineral- 
filled plastics can be utilized in making better parts 
with MELMAC 494. 


MELMAC 494 is now available for defense applica- 
tions on the basis of priority ratings. Present capacity 
is being rapidly expanded to meet the increasing 
demands for this new Cyanamid plastic; an entire 
new large-scale producing plant will be placed in 
operation early in 1942. 


MELMAC 494 may be obtained in “Sample” quanti- 
ties for experimental purposes. But MELMAC 494 
for commercial production of non-defense applica 
tions must necessarily be limited for the duration of 
the present emergency. 


American Cyanamid Company - Plastics Division - 30 Rockefeller Plaza, New York, N. ’. 





OR DEFENSE...BY CYANAMID! 
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There’s 
No 


- e ° BUILT BY BALDOR ELECTRIC CO. 
Friction 





TNSIDE BALDOR GRINDERS 


Fiction is all right on these two 6” x 34” Vitrified Bond grind- 
ing wheels, but not in the bearings on this 3 h.p., 3440 r.p.m., 
60-cycle Baldor Motor. That’s why Baldor engineers use SDS 
Bearings to take combined radial and thrust loads, extend motor 
life, maintain a uniform air gap, insure proper alignment, elim- 
inate electrical troubles, etc. LESS friction inside means MORE 


friction outside. 4924 


“a SUSI INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 
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Max. Ratings 


Polyphase 


5 hp, 220 ¥ 
734 hp, 600 v 


Single Phase 
153 hp, 110 v 
3 hp, 220 v 
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ALSO AVAILABLE IN FLUSH MOUNTINGS FOR WALLS AND MACHINE BASES 
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DESTRUCTIVE ATMOSPHERES 
Protect Your Production Line With 


Totally Enclosed 
Fan Cooled Motors 





hey are designed to safeguard 

the motor from the destructive 
effects of air that is fogged with 
metal cutting oils, or atmospheres 
containing abnormal quantities 
of metallic, abrasive, or other 
dusts —conditions that might ulti- 
mately destroy the insulation or 
clog the windings of a general 
purpose open motor. 

The fan inside the pressed steel 
fan housing produces a blast of 
air flowing between the cast iron 
frame and the laminations, that 
not only cools the motor but also 


keeps the large air passages 
clean. 


The modern, streamlined ap- 
pearance of these new motors 
matches the trend of present day 
equipment design—they are easy 
to clean outside. 

If atmospheric conditions are a 
problem in your plant, consult 
your nearest Century Motor Spe- 
cialist. His experience with similar 
problems may well save you time 
and money —and help to keep 
production rolling during these 
critical, high pressure days. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis, Mo. 
Offices and Stock Points in Principal Cities 
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One of the Largest Exclusive Motor and Generator Manufacturers in the World 
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Listing over 2000 sizes of 
Johnson LEDALOYL for which 
we have tool and die equip- 
ment. This includes plain, 
flanged and self-aligning bear- 
ings. Write for a copy. 





SUBSTITUTION 


offers an unusual opportunity 


to IMPROVE 


As the big job of arming the nation strains the resources 
* the country, many manufacturers are finding it necessary 
to seek substitutes in the production of their product. This 
does not necessarily mean a compromise with quality .. . 
rather, it offers an unusual opportunity for improvement. 

Consider the use of Johnson LEDALOYL, a patented, 
self-lubricating bronze . . . the newest development in powder 
metallurgy. Within the past year LEDALOYL has supple- 
mented small but important parts formerly made from zinc 

. steel . . . other metals and materials. In practically every 
case there was a distinct improvement in performance... 
longer life . . . economy. 

An exclusive process of PRE-ALLOYING the basic 
materials of LEDALOYL provides uniform structure. . . uni- 
form strength . . . dependable lubrication . . . the addition of 
lead as an integral part. These are but a few of the many 
factors that contribute to the unusual performance of 


LEDALOYL. Write today for complete details. 


JOHNSON BRONZE COMPANY 


Sleeve Bearing Headquarters 
570 S. MILL STREET NEW CASTLE, PENNA. 


SALES OFFICES AND WAREHOUSES 


ATLANTA BALTIMORE BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT KANSAS CITY LOS ANGELES HOUSTON 
MINNEAPOLIS EW CASTLE NEW YORK CITY NEWARK PHILADELPHIA PITTSBURGH PORTLAND ST. LOUIS SAN FRANCISCO SEATRE 
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. Continuous Blueprinting, Washing and Drying © 


. Machine...Speed 6 feet per minute; now obsolete, 















































FOR LONG LIFE 


PEASE CONTINUOUS BLUEPRINTING 
WASHING AND DRYING MACHINES GIVE 
YEARS OF UNINTERRUPTED SERVICE 


The first Pease continuous blueprinting, washing and drying 
machine, using sliding ‘“‘vacuum-like” contact, was sold in 1910, 
Now, more than thirty years later, many of these Peerless Model 
“20” machines are still giving faithful service. 

Modern Pease blueprinting machines are built to give even longer 
service and, while many original exclusive features have been 
retained and refined, new ones have been added. Sliding ““Vacuum- 
like” Contact now includes 2434” of uninterrupted contact area 
and Trans-Peco glass which passes 20° more light . . . Actinic 
“No-Break” Arc Lamps burn for 45 minutes without the arc 
breaking, and then resume instantaneously . .. Three Speed Lamp 
Control (brand new and patented) allows the lamps to be oper- 
ated at 10, 15 or 20 amperes, doing away with running speed and 
dryer heat changes . . . Horizontal Water Wash floats the exposed 
paper free from tension thus preventing wrinkles, stained prints 
and bleeding . . . Quick Change Chemical Applicator System 
allows change over from blueprints to negatives and vice versa 
in 30 seconds, and provides the only method of applying potash 
to one side and hypo to both sides of paper (no yellow stains) 
... Aluminum Drying Drums (five of 8” diameter each in Model 
“22-16” illustrated) thermostatically controlled, heated by gas or 
electricity, allow gradual drying, automatically, without distor- 
tion, resulting in prints “flat as hung wallpaper.” 


THE C.F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD 
CWICAGE «weer 
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Pease Model “22-16,” 
latest streamlined Con- | 
tinuous Blueprinting, 
Washing and Drying Ma- © 
chine . . . Speed 20 feet 
per minute: the machine = 
of the future. (Model 

“22,” not illustrated, has | 
a speed in excess of 28 % 
' feet per minvte.) 


A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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WESTON 


WESTON 


WISE INVESTMENTS FOR TOMORROW! 


Mounted on the panels or controls of the machines you build, 
WeEsTON Instruments offer more than an extra increment of sales 
value for today... more than reliable protection for your ma- 
chines during the active days just ahead. Their long-term depend- 
ability will stand you in good stead after the defense period has 
passed... when machine performance records all be available 
and when proved performance becomes a critical buying factor 
once more. Weston Electrical Instrument Corp., 582 Frelinghuysen 


Ave., Newark, New Jersey. 


Laboratory Standards . . . Precision DC and Specialized Test Equipment... 

_ AC Portables . . . instrument Transformers Measurement and Control Devices 

|... Sensitive Relays ... DC, AC, and Exposure Meters...Aircraft instrumen 
Thermo Switchboard and Panel instruments. Electric Tachometers... Dial Thermo: 


ELECTRICAL MANUFACTURING 





rings get the CREEPS — This 


SPRING NEWS! 


CREEP TEST 


LENGTH 


HYSTERESIS 


LOAD 


DEFLECTION 


Inthe creep test a fixed load is 
applied and the subsequent 
creepof spring recorded. Tochart 
hysteresis curve, loads are added 
gradually and deflection noted. 
Then loads are removed gradu- 
ally and new deflection noted. 
Results when plotted show the 
characteristic hysteresis loop. 


OR A LONG TIME it has been known 
B that a slow plastic flow takes place in metals 
subjected to a constant load at elevated tem- 
peratures. Engineers have a word for it. They 
call it “creep”. Creep has a pretty important 
bearing on certain precision applications. And, 
since precision springs are Hunter's business, 
Hunter naturally wanted to find out all it could 
about the effects of creep on spring metals. 
Thus an entirely new kind of automatic creep 
testing machine was evolved and built in the 
Hunter laboratories. This machine is a super- 


«sone eee? 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


Measures Them 


sensitive motion recorder which uses electronic 
detectors to shadow every micrometric change 
in length; enlarges them; then charts them plain- 
ly. More than that—it even records its own errors 
automatically— and presents for observation an 
accurate picture of hysteresis and elastic recov- 
ery, two other factors of value in perfecting 
spring performance. 

The “creep” test machine is one of the means 
which Hunter uses to take the guesswork out of 
spring making, to develop new uses for springs, 
to improve springs for present applications, 





NSULATING parts of Formica are the result of 28 
E years of concentration by a competent laboratory on 
the one problem of developing laminated phenolic in- 
sulating material. There are special types for special 
purposes. And all of them are produced under close 
control which assures quality and uniformity. 

Formica’s equipment for the production of sheets, 
tubes and rods is among the largest in the country, and 
fabricating departments for machining the material are 
also large and well equipped. Here is an excellent sup- 
ply service for laminated parts — one that has no supe- 
rior anywhere. Send your blue prints for quotations. 


THE FORMICA INSULATION CO. 


4638 SPRING GROVE AVENUE, CINCINNATI, OHIO 
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On the cover: Completely flexible, to speed multiple-operation pro- 
duction in the woodworking field, the Bell No. 100 is provided with 
individual motors for each saw and end boring unit and can be obtained 
with any type or number of heads required. Air power used for work 
placement and holding, as well as for head advance and retraction. 
Electrical push button control to the right. Air controls at the left. 
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Chief Engineer Fritzsch of Lodge & Shipley with some constructive 


suggestions. 


SUPER-PERFORMANCE IN AN ALL-ELECTRIC WRITING MACHINE 54 


International Business Machines does an outstanding job, once more 


HOW NEW ELECTRICAL STANDARDS WILL IMPROVE MACHINE 


TOOL STATUS 


98 


Chairman Graves of N.M.T.B.A’s electrical committee anticipates 


MACHINE TOOL ELECTRICAL STANDARDS 58A 


Complete report of N.M.T.B.A. in ready-to-file form. 
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Factual guide for the hard-pressed engineer-designer. 
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Waring Blendor made better and quieter by re-engineering. 
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TO APPEAR IN 


Spray Painting As An Opportunity. 
Because of the quality, speed, economy 
and lasting characteristics of the results, 
many jobs are today spray-finished ones. 
A guide to the field of application aids 
and their most effective use. 


Selector-Type Switches. With many 
forms, types, principles and capacities 
from which to choose the alert engineer- 
designer reviews the whole field before 
completing his specification program. 


LATER ISSUES 


Circuit Protective Mlethods. One of 
the most fundamental necessities—that of 
insuring the product or its parts against 
self-destruction, under unusual conditions 

today’s methods are better than yester- 
day’s and defense work has stepped-up 
progress, too. 


In January. Annual statistical review 
in charts and figures of industry activities 
by product groups. Also, a look ahead 
with a long-range planner. 
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The primary requirement of many defense items is th 
destructive forces of Wat: But there are other forms of attack to be reckoned 
with as well—tust, chemical corrosion, and the destructive forces of the ele- PH in eS 
ments on Jand and s¢4- The answet to these problems is paint. Uncle Sam is ARMA- ee 
faced with the piggest painting job in che history of the country a job in CEUTICALS 
which zinc pigments are playing 4 vital part. 
No man can estimate the amount of zinc pigments needed to complete this NICKEL rn 
job, but the final figure will be @ staggering one. The camouflage painting, shown SILVER Te 
sees is only 4 small part of the story: Everything from shells to ships, from rit 
cannon to cantonments has already bee? covered by hundreds of exacting ra 
Government paint specifications—reaart quantities of zinc sulfide, zinc e le 
oxide jithopone, zinc dust and zinc chromate. eS 
Listed above are typical uses for paint coatings in defense. Zinc pigments : 3 
are doing the same job in these defense paints as they have been doing in wat t iT 
the paint industry year in and yeat out— protecting property and improving HULL we 
sanitation, too, when that 1s 4 factor. It 1s the increased demand for each of PL ATES CNG 
the zinc consuming products required in the Defense Program which 1S making ae 
st dificult for non- _defense uses to obtain all of the zinc they would like to use. wal INNg 
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Many industry codes and standards, by their establishment and 
the subsequent adherence to them of all parties at interest, serve 
to advance and even accelerate the progress of complete products 
and their manufacturers as well as that of the suppliers of various 
component materials and parts. Others, unfortunately, merely 
serve to sterilize the normal vitality of technical, engineering ad- 
vances and could well be omitted from the scheme of things. 

The Machine Tool Electrical Standards recently officially 
adopted by the National Machine Tool Builders Association and 
published in full in this number of ELECTRICAL MANUFAC- 
TURING (pages 58 A-F) fall unquestionably among the outstand- 
ing, constructive, cooperative endeavors of various industry groups 
whose programs are thus inter-related. Not because these new 
standards codify rigidly the ways in which various factors in wiring, 
motorization and control shall be accomplished but because they 
create a basis of understanding upon which uniformity, without 
undue restrictions, may emerge. 

Far too much temperamental individualism, call it pride if you 
will, has entered into some of the relatively routine work of 
engineer-designers of both light and heavy duty products in the 
past—to the recognizable detriment of more basic and important 
matters. Here, to the contrary, something has been achieved like 
an agreement upon spelling and grammar which clears the way for 
such creative writing and speaking as may be built definitely upon 
it. By standardizing some details, broader engineering-design 
accomplishments in machine tools become facilitated. 

The electrical code committee of N.M.T.B.A., the collaborating 
committees of Nema and of the Canadian Engineering Standards 
Association and the many individuals who enabled this new 
formulation of literal definitions to become ruling guides to 
practical realities, are to be congratulated. 

Were these new standards coercive, rather than directional, were 
they less open to change and adaptation as subsequent events and 
progress in materials and parts, motors and controls, performance 
and service elements develop they could, and would, be less 
worthy of wholehearted commendation. 








It : Were A Maker 


NYONE who reviews the tield of electrical con 
trol equipment and devices (in a thoughtful, 
critical, vet experience-tempered mood ) is likely 
to be amazed anew by the variations between available 
items for substantially similar service, by their com 
plexities and by the differences of opinion reflecte: 
therein on the part of individual, sponsoring manutac 
turers. It might not be too strong a statement to say 
that “sales appeal’ seems to be one of the 
objectives with one of the least being that of preventing 
confusion on the part of the specifier who would in 
tegrate the control within his complete, electrically- 
energized product and on the part of the product pur- 
chaser and user who encounters such diversities 
The machine tool builders have all been assured for 
a long time of the necessity of standardizing on one 
or the other particular make of equipment in order to 
avoid complication of engineering-design. While this 
may be valid policy in the production of certain prod- 
ucts, the machine tool builder has tried to avoid such 


standardization, and push out the time when he may 


1 


be forced to do so, in order not to also have the problem 
of selling electrical equipment. 
The purchaser of machine tools would avoid the 


nightmare of servicing many different types of equip- 
ment and of keeping on | | 


g and ditferent makes of repair 
parts. 

We therefore have the problem of cooperating with 
the user who prefers a certain make of electrical equip- 
ment for the reasons just mentioned. ‘To sell this cus- 
tomer another make adds considerable complications for 
the sales department. 

For these reasons, which may be thus argued pro 
and con, it seems pertinent that the control manufac 
turers in planning their designs consider a certain 


amount of standardization. 


Considered therefore from the stan 


Ipoint of a ma 
chine tool designer, faced with the problem of trying 
to work out a design of a machine tool which will give 
the greatest possible flexibility ease of servicing and 


at the same time please the sales department, the elec- 
tric control has been a veritable nightmare. 

Possibly my viewpoint on electrical controls may 
help to bring about an easing of some of these problems. 


PUSH BUTTON STATIONS 


Hi is an example. In planning a compartment 
to receive a five station push button assembly, 
six different oil proof push buttons of well known 
control manufactures were considered. While we were 
able to work in sufficient space to provide for either 
assembly, we were faced with the necessity of keeping 
on hand three different mounting plates on panels each 
of which would require different machining. It is hard 
to believe that on such a simple design problem the 
machine tool builder should be required to keep on 
hand a multiplicity of parts in order to please the cus- 
tomers wishes of choice of electrical equipment. With 


just a little etfort on the part of the control manufae- 
turer this condition could be easily relieved. I would 
suggest a standard of mounting dimensions in this 
case which involves but a few points where the dimen- 


sions are ridiculously close. 


AS TO MOTOR STARTERS 

“ the case of magnetic starters the ditterences of 
mounting dimensions are considerable and it  be- 
comes necessary in a great number of cases to have 
individual mounting plates or brackets. Some types of 
machine tools do not readily lend themselves to build- 
ing-in the starters. Frequently vou find that the ma- 
chine tool builder has managed to find an unused space 
on his machine to provide the necessary compartment, 
however impractical and inaccessilbe the location may 
be. The designer has gone through the preliminaries 
of collecting the dimension data of the various make 
controls and finds that in some instances the required 
space may be so large that he is compelled to drop the 
idea of being able to provide for this or that control. 
The result is that while some machine tools have a 
prepared compartment the control not fitting is then 
plastered, so to say, in the most convenient place and 


I 


which is far from helping the appearance of the ma- 
chine. In most cases the machine tool builder is will- 
ing to build in the control and provide electrical door 
interlocks as well as prepare to operate reset without 
opening the door. 

The control manufacturers should cooperate and be 
able to allow the machine tool designer to fit the various 
popular makes, which the customer prefers, by bring- 
ing the reset plungers to within a close radius for built- 
in panels. 

Where no space can be readily provided on the ma- 

1 


une it is customary that the control is purchased 1n- 


uding a case. The sheet metal case dimensions var\ 
all over the lot in size, in mounting hole dimensions 
id also in general appearance. Certainly some effort 
could be made to at least make the mounting dimen- 
sions common which would help the builder of machine 
tools economize on the provisions of suitable brackets 
or machined pads. 


There is furthermore considerable question as to the 
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Once again, the other fellow’s view- 
point—all in the interests of construc- 
tive improvement of products and that 
fuller understanding of mutual objec- 
tives that may result. Following, most 
recently, the feature discussion in the 
August 1941 number “If I Were a 
Builder of Motors,” as sponsored by 
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Of Controls 


advisability. of providing dust and splash proof et 

| closure. ‘The writer cannot readily understand why 
S it should be necessary for the control manufacturer to 
provide for more than one type of enclosure for the 
hole machine tool field. Certainly any machine tool 


should have dust and splash proof mounting. If the 
control manutacturer would provide the one type it 


place ot two styles he would himself gain by the econ 


if omy im manutacture 

In connection with this argument in favor of dust 
e and splash proof enclosures improvements in the con- 
uit connections are conceivable. The old stvle knock- 


|. outs do not allow for neat fitting. 





bi Che wriier can readily visualize the complications ot 

e providing outlets on all sides of the box however, a BY F. A. FRITZSCH 
17° » ~~" how + | “11 1 oO iT 1 »T SS] lity en 1] . 1 IE 

t. survey may show tha but tour outlet po Ialitie will CHIEF ENGINEER 

\ cover the majority of cases. Also a wiring ts all that 


1 1 . . : LODGE & SHIPLEY MACHINE TOOL CO 
. should be required. \s a suggestion for improve- 





Ss 
-e ment over the knockouts, four individual openings 
d would be provided with flush type covers preferably 
e screwed on, he remaining two would have threaded should be provided or the abraded material should be 
ir outlet connector plates to receive the proper recom deflected awav from other parts of the control to avoid 
4 mended size conduit. The user could readily intet short circuits. 
change the various covers and connectors to suit his There is furthermore a lack of understanding as to 
d particular requirement, the cleaning of contacts or as to whether blisters or 
1- \s a final on enclosures [ wish to point out that craters should or should not be removed. Possibly a 
] ere has been criticism on the material used This 1s new allov or a method of forming the contact through 
ir most likely due to the tin-like appearance. In th more accurate machined, toggle-operated contact arms 
It abrication of sheet metals many improvements have will be a helpful suggestion. 
been made in recent vears which have materially im There is much that can be said regarding the cor 
r€ proved the appearance and I am sure that an enclosure struction of magnetic starters Usually the various 
1s be 1h} cle CC ( ( illy ind also vive he l pe il i ~ e stan eck « t nd 1 | \¢ \ lo s¢ \ 
4 CO TLL ( UG his, of course is One \ eedom tor ¢ 
Do rs. 4 ese CHE sures freque tly uct el elsail We hey ils re ¢ ( hit ly due 
CKS Le sure ¢ ¢ eing disconnected whe he s x o erlocks t shi es \ 
ro ois opened this as well as providing tor reset wea hev were heat treated e ( 
ut ope o enclost s ld be standard vo tedly help ©. st er ( rtm 
pie Where s Os ¢ sed provis1o . .-s 
S Ls ¢ ( it cts on starters s bee OL slip cms ~ 
I OO ¢ ere § exists a wide « erence 
o contro icturers as LIMIT SWITCHES AND RELAYS 
t prope etal as well as the method of forming ' 
> ict \\ ere certall materials detint ely > \\ > ) ( ( s p 
Tas CLU¢ ner in whi e contacts ( ther e tre C1 ep Ss, some cvcles t ng 
Ie brought togethe eans for catching these abrasions t fraction of a minute. It is ese types of elec 
cal controls where stamina must be built oO the 
nd mtrol Punched s steel 1 er] s al 11 ks should 
be eliminated fot e more ctical mechanical desig 
Electrical Engineer D. K. Frost of en ee er ae | a ues = 
Mattison Machine Works and, more oe be ic — ctteaniaallins ; Hn sa [nite - KS 
- ry nea ' t S ICTOT oO pusn- 
remotely, that of President F. W. Jes- re + r Se ‘ ite os a a ad 
nes oO : ee 11 mou yr TOT tat a, i * o& 
sop of Ohio Electric Mfg. Co., who ee a i. stiea s le el ing mea Sa ‘uld add 
authored “If I Were a Buyer of Mo- considerably to the life and accuracv of alignment so 
tors,’’ Chief Engineer Fritzsch outlines vital in this type of service 
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them’’—with some worthwhile views. plaved in the complicated design of some of the con- 
trols which make for ease of assembly 1 universa 
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BY JOHN L. PETZ 


CHIEF ENGINEER—ELECTRIC WRITING MACHINE DI\ 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


IFFERING radically, in character of work per 
formed and also in basic engineering design, 
from the conventional typewriter and its output, 
the Electric Proportional Spacing Machine produces 
printed copy which improves upon the appearance of 
the conventional typewritten page. It is a machine that 
fits well into various applications besides letter writing 
where copy produced on typewriters for reproduction 
purposes is now used. The machine is powered by a 
variable speed, governed motor and drive mechanism 
which will maintain constant speed for any selected im- 
pression and provide uniform print work. The drive 
itself closely resembles that used so successfully for 
vears in the I. B. M. Electromatic writing machine. 
Old patents which have long since expired show that 
proportional spacing machines have been in the minds 
of inventors for some time and that a workable machine 
of this form could have been built years ago. Early 
inventors, however, were handicapped because they had 
for their experiments only the manually operated type- 
writers then being manufactured. 

t was only after the perfection of the electric writing 
machine that research work on proportional space writ- 
ing machines actually began. It was early learned that 
the human touch could not be readily adjusted to the 
difference in the forces required to actuate the mechan- 
ism designed to select and vary the letter spacing re- 
quired and still maintain a uniform impression. Thus, 
the variable-speed, governed motor played an impor- 
tant, even indispensable, part in this development. 

Unlike typewriter spacing, the proportional spacing 
machine has several different widths of letters or char- 
acters. The width of space taken by each character or 
letter consists of two or more spaces, called units. 





Performance In An 


lhe movement of the carriage is measured in terms of 
units, not by the number of letters or characters as in 
typewriter spacing. A unit measures one thirty-second 
of an inch in width. The least number of units used 
for any character spacing is two and the greatest num- 
ber is five units on type faces used at present. Spacing 
between words may be one, two, three, or any desired 
number of umits. The character spacing is best shown 


} 


by the illustration. 

The proportional spacing mechanism enables each 
character to select the space required to conform to 
accepted standards of type design. In this respect, the 
spacing for capital and small characters is not neces- 


Partially-electrified, or even fully elec- 
trified, typewriters and duplicators 
are not new to the business machine 
field. But, a wholly different level of 
performance made possible by all- 
electric ways has been achieved re- 
cently in the I. B. M. Electric Pro- 


sarily the same. .\ good example of this is the small 
“I” which is spaced two units and the capital “L” which 
is spaced four units. This is the basic feature, for it 
allows each character, either upper or lower case, to be 
spaced the proper distance apart to conform to correct 
type design. 

In ordinary typewriter spacing, there are vertical 
lines formed on the page by the white space between 
characters. Vertical lines are not present on a page 
tvped on a proportional spacing machine. This feature 
makes the proportionally typed page easier to read. It 
relieves eye strain and results in readability. 

In this product design the machine frame and struc- 
tural members were specified for aluminum die castings 
for strength and light weight. All other mechanical 
parts of steel, heat treated and copper, nickel, cadmium 
or chrome plated. A morocco or black wrinkled finish 
was used on all exterior parts to reduce glare and pro- 
vide a good practical finish that could not be easily 
marred.* . 

The % hp. series wound motor mounted within a 
flanged yoke on rubber cushions for end mounting 1s 


very rugged. A centrifugal type governor maintains 
constant speed of the speed selected by the variable 
speed lever or impression indicator. The governor 1s 


a highly developed device and will maintain constant 
speed within a very close range under all conditions, 
from no load to full load. The importance of this 


* Rulings of O. P. M. have made it necessary subsequently to use 
substitute materials and finishes in many places. Steel stampings, plas 
tics and cast iron are now being substituted for aluminum. Tin 1s be- 
ing substituted for cadmium and a black oxide finish is also being 
considered. 
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All-Electric Writing Machine 


feature can be appreciated only if the various load con 


ditions are understood. These loads vary between the 
operation of the space bar, which requires the lightest 


1 
| 
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load, to the carriage return operation, which is the 
heaviest. Between these two extremes are all the other 
load conditions, to operate the type bar action and 
escapement, tabulator, basket shift and back spacer. 
Che most important function is that of printing, and 
obtaining uniform impressions from each type bar. All 
letters should strike with an impact proportional to 
their type face area. This condition is controlled 
mechanically by levers attached to each type bar, ad- 
justed to make each character print with the same color 





portional Spacing Machine. The engi- 
neering-design story of this remark- 
able development is here related by 
the man who, although not solely re- 
sponsible for the product, has been 
closest to it in its evolution to a com- 
mercially practical device. 





\s the characters vary in face area and in width, the 
spaces allowed for them must be varied by releasing 
me or more escapement wheels. This varying load 
condition 1s taken care of by the mechanism but a steady 
flow of uniform and uninterrupted power at the source 
is necessary to keep the impression uniform. The speed 
of the motor must not change even the slightest amount 
Chere are also the various load requirements to oper 
ite the tabular, shift, back space and carriage return 
mechanisms. These functions do not require the exact 
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ig speed regulation of the type bar actions and they 
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never occur during a printing operation. Howeve1 
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—s te i hee be dese x hile the carriage 
sould a Type Key ee depressed while the Carriage 1s 
but little ditference in impression would 

















be noticed. This is all because of the precise regulating 
features of the governor. Seldom are fractional horse- 
power motors called upon to perform a duty as severe 
as 1s this one, and keep operating continuously, 


UNIT DRIVE ASSEMBLY 


M! YTOR, resistor, condenser and terminal block are 

mounted in one assembly. The resistor is con- 
nected in series with the governor contact points and 
when the governor points open because of the slight 
increase in motor speed, the voltage is reduced, causing 
the motor to slow down until the contact points again 
close and apply full line voltage to the motor. The 
governor regulates from four to six times per revolu- 
tion. One section of the condenser is connected across 
the governor contact points to reduce the are and to 
prolong the life of the contact points; the other section 
is connected across the line in parallel with the motor 
to reduce the ac. hum. 

\ single pole toggle switch starts and stops the 
machine and in the off position locks the keyboard to 
prevent tripping of cams should keys be depressed when 
motor 1s not running and then causing the type bars to 
jam when the motor is again started. 

There are four general letter width groups and the 
amount of carriage movement is always identical to the 
letter widths of the character just printed. The move- 
ment of the carriage follows the printing of a char- 


acter because the spacing for each letter must be ac 
curate. Friction feeding devices, friction escapements 


and friction holding mechanisms were not considered 
for controlling the carriage movement. Thus, each let- 
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ter space and corresponding movement 


carriage 


6 
consists of one or more small movements. This small 


increment is referred to as a unit. 


It is desirable to provide tor high speed operation 
and flexible control of letter width with a minimum 
number of parts. To accomplish this, it was decided 


to use a selector system which produces an accumula- 
tive effect upon the carriage movement. 


I 
lo explain how proportional spacing is accomplished 
eNPlai NO proportional spacing aCCOMipiishe 


OMPACT, free from anv hint of ‘‘freakishness’’ 
and incredibly fast in operation I.B.M.’s electric 
proportional spacing machine (A delivers literal 


super-performance. Here (B) is an indication of the 



















let us depress a letter key and follow the action through 
the machine. When the key is depressed, the cam 1s 
released and engages the continually revolving power 
roller driven by a governed motor. The resultant action 
of the cam against the power roller rocks the cam frame 
in a counter clockwise direction. This motion is con- 
nected by a link to a bellerank mounted on a common 
center with the key lever. The clockwise rotation of 


1 
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he bell crank connected through another link and tog 


t 
gle causes the tvpe bar to swing up and print on the 
paper. The lower arm of the bellcrank is regulated to 
suit the amount of force required for the various letters. 

In addition to operating the type bar, the cam frame 
also actuates a selector bar mounted on the underside 
of the machine. Projections on the upper ed 


lever engage bails which in turn operate arms extend- 
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re of this 
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ing to a point beneath the escapement mechanism. The 


arrangement of these projections controls the selection 
of the proper escapement to give the correct number of 
units for that letter. 

There are three bails. Each of these bail 
a bail arm which in turn is connected by a link to a 
latch mounted on a swinging pawl of the escapement 
mechanism. When a selector bail is actuated by a 
projection on a selector bar, a corresponding latch is 
pulled down into the path of a stud mounted on the 
escapement trip slide. 

The mechanism for controlling the carriage move 
ment consists of a rack, pinion and planetary gears reg 
ulated by three star wheel escapements. Each of these 
star wheels may be operated separately or in combina 
tion. The rear one of these three star wheels provides 
a carriage movement of two units, such as used by the 
letter ‘1... The center star wheel provides a carriage 
movement of three units, such as a letter ‘o’. The 
front star wheel provides a carriage movement of four 
units, such as the letter ‘w’. A combination of the rear 
and center star wheels provides a carriage movement 
of five units, such as required by the ‘m’. 

The carriage 1s pulled toward the left by a spring 
motor, by means of a tape. The force of this spring is 
transmitted by a rack and helical pinion, which meshes 
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“BACK PLATE 
_— unit, assembly and mechanical features B 
have been carefully integrated (A) on the 
proportional spacing machine. B—The motor is of 
the governor-controlled type in rubber cushioned 


Ss Ispens1ion to minimize vibration and noise 


with the rack, through a suitable ratchet clutch and 


planetary gear systems to the three escapement wheels. 
Chis force holds the teeth of the escapement wheels 
firmly against the escapement pawls. -\n escapement 
pawl and lateh is carried on each rocker plate. There 
are three of these rocker assemblies, one for each 
escapement wheel. The center rocker is inverted be 
cause of the reverse rotation of the center wheel. The 
wheels can move only one tooth at a ume as their re 
spective pawls are operated. This provides a detinite 
and accurate spacing of the carriage. 

\s the tvpe bar approaches the paper, it engages a 
universal bail. The subsequent movement of the univer 
sal bail actuates, through a suitable linkage, an escape 
ment trip slide carrying three adjustable studs. These 


studs actuate any latches in the path of their movement. 
Since the rear escapement wheel has twenty-seven 


teeth, the helical pinion will rotate '4 7 of a revolution 
whenever the rear escapement wheel escapes one toot! 
Che center escapment wheel has thirty-six teeth and 
lg ot a revolution when 


the helical pinion will rotate 


ever the center escapement wheel moves one tooth space 


SELECTOR BAR POWER ROLLER 





ELECTRICAL MANUFACTURING 





re 


ace 








because of the differential action of the planetary gear- 


ing. The front escapement wheel has twenty-seven 
teeth and the helical pinion will rotate %4¢ of a revolu- 
tion for each tooth space of the front escapement wheel 


because of the differential action of the planetary gears. 


The common denominator of these fractions is 54. 
Therefore, the movement of the helical pinion produced 
by the rear, center and front escapement wheels is 754, 
$5, and 454 of a revolution per tooth space on the 
respective escapement wheels. The ratchets in the clutch 
each have 54 teeth and the distance around the pitch 
circle of the helical! pinion is 54 units. Because the 
number of teeth in the ratchet wheels and number of 
units around the helical pinion is the same as the com 
mon denominator of the fractions 754, %54 and 45,4, it 
is possible to disengage the escapement mechanism 
from the carriage and re-engage it again without get 


ting the escapement and carriage out of step 


g 

\ detent pawl operating with one of the c¢ 
ratchets eliminates the tendency of the escapement 
mechanism to back up because of the action of the 
escapement pawl springs on the escapement wheels and 
the back lash in the gearing. 

each escapement wheel operates in one direction only 
and it is necessary to provide a ratchet clutch betwee 
front escapement wheel gearing and the helical pinion 
so as to release the escapement mechanism from. the 
carriage for manual positioning of the carriage or when 
ever the carriage is returned by power to its starting 
point. This ratchet clutch mechanism is an important 
part of the entire escapement assembly. By means of 
his clutch, it is possible to tabulate and back space 
without complicated adjustment. 


purposes, it is also desirable to dis 


y 
1 ; 
engage the Carriage Irom the escapement mechanism 
wil © ngage the clutch again witl be ceeteaeee. sis 
and Te-engage tne Clute agai without getting the 
escapement mechanism out of step. To tabulate, a lever 
1 ‘ e 1 
is latched into the path of the tabular stop. By means 
. 1Y 1-9 2 pas ar ; a 
Or a suitable Hnkage between the tabular lever an 
] ] 
l e Carriage is adisengag 1 ne es 
Ao escrib e accompa g 
i actio \ 1roug 2 DE crank Operates 
tvpe bar while an escapement mechanism (B) co Is 
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capement mechanism and permits the carriage to ad- 


vance until it is arrested by the tabular stop that con- 
tacts the tabular lever, at which time, tabular lever is 
unlatched and ratchet clutch is re-engaged. 

To back space the carriage, a pawl merely engages 
the ratchet attached to the helical pinion and rotates the 
helical pinion in a reversed direction. The detent pawl 
previously mentioned prevents the escapement from re- 
versing. 

The work of returning the carriage, shifting to cap- 
itals, tabulating and back spacing, as well as the print 
ing operation is done by power from the motor and 
controlled from the keyboard by only a light touch of 
he keys required to release this power. 

Thus, to summarize the achievement, ever since the 
invention of the first typewriter there had been made 
various attempts to improve the appearance of the type 
written page. In every instance, it was necessary to 
compromise in the design of the letters to fit them into 
umiform space provided by the conventional escapement 
mechanism of all standard typewriters. TI 


tional spacing mechanism, in combination with the new 


~ 


tvpe faces, results in a machine which produces a dis 
tinctive quality of work. .( more distinctive quality of 
typewritten work has long been desired by the exacting 
executives or office managers who make it their business 
to produce easily re id printed matte ( the <ind ust ally 
“e iis he Ree J ¢ 
set up on the typewriter Phis work consists of corres 
Se tiple carbon ak a tencil prep: 
pondence, mu tiple carbon COpy Work, Wax stencl prepa 


ration, photographic copy, direct metal plate or paper 
plate writing for use in offset printing machi 
| Z g 


obtain copy of high quality, thin carbon paper ribbons 
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used ithfully reprodt t 
ire used ) More A fully reproduce e eXac Ly pe 
tnere -« 4 snter a nm 7 _ Bus ansiess + 
ace, as a printer does on a letter press by inking the 
tvpe. The novelty of this machine can best be appre 
ciated by the users who are fitting it into applications 
eur Puacel ‘ 1 hithert +} r10)} } wah) 
WII were hitherto ougn Hnpraclkicadvle 
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SUPPLEMENT 


Machine Tool 
Electrical Standards 


Adopted by the 


National Machine Tool Builders’ Association and 
Announced as the Industry Standard October 14, 1941 


Apply to all 


‘*‘Power - driven, complete metal - working 
machines not portable by hand, having one 
or more tool and work holding devices, used 


for progressively removing metal in the 
form of chips.”’ 


THE COMMITTEE ON ELECTRICAL PROBLEMS would like to acknowledge 
their indebtedness to the National Electrical Manufacturers Association, the 
Technical Sub-Committee of Article 430 Committee, the Canadian Engineering 
Standards Association, to many manufacturers of electrical materials and to 
electrical engineers in companies that use machine tools, for their unfailing 
helpfulness in the preparation of these standards. 
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B. P. Graves, chairman 
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GENERAL 


1. The purpose of outlining these 
methods is to arrive at a standard 


for the electrification of machine 
tools that will meet the require- 
ments of the user and relieve him of 
the necessity for accompanying each 
order with specific instructions. If 
they meet with general acceptance 
they will make it possible for 
machine tool builders to handle the 
application of motors and control on 
a production basis and eliminate the 
delay, expense, and confusion which 
inevitably result from attempts to 
follow special instructions. 


2. Since the most important con- 
sideration is the safe and convenient 
operation of the machine, and this is 
a matter in which the machine tool 
builder is expert, it is strongly 
recommended that the customer 
leave to the machine tool builder 
the task of selecting, purchasing and 
applying the equipment to the 
machine. The proper selection of 
control has become an integral part 
of machine tool design, and is no 
longer a secondary consideration. 
The final responsibility for success- 
ful operation of the completed unit, 
comprising both mechanical and 
electrical details, cannot otherwise 
be safely assumed by the machine 
tool builder. 


3. Whenever practical, the machine 
tool builder shall use the make of 
motor and control the customer 
prefers. 


4. When the machine is to be in- 
stalled under unusual conditions as 
to temperature, dust or dampness, 
the customer shall so advise the 
machine tool builder in making his 
inquiry. 

5. On any point for which specific 
provision is not made in these speci- 
fications, -the provisions of the 
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National Electrical Code shall be 
observed. 


DIAGRAMS 
Wiring Diagrams 


100. On machines having only one 
motor and one starter, the controller 
wiring diagram normally furnished 
with the starting equipment shall be 
considered satisfactory, provided 
the diagram shows all of the elec- 
trical equipment on the machine. 


101. Where more than one motor 
or starter is used, (if the motors are 
not entirely independent), a special 
diagram shall be furnished making 
use of standard symbols and show- 
ing all of the electrical connections 
including the numbers used on the 
wires or terminals. 


102. The wiring diagram shall be 
furnished in the electrical compart- 
ment to ensure that it will be avail- 


able to the electrician working on 
the machine. 


Elementary Diagram 


103. When more than one starter is 
used (if the starters are not entirely 
independent) an elementary dia- 
gram shall be included in addition 
to the wiring diagram. When re- 
quested by the user or deemed 
necessary by the machine tool 
builder a description of the sequence 
of operations shall be furnished. 


Standard Symbols 


104. Wiring diagrams shall employ 
the symbols shown herewith. 


Conduit Layout 


105. On large machines requiring a 
special foundation, the size, purpose 
and location of conduit and incom- 
ing lines that must be installed by 
customer shall be shown on the 
foundation plan. 


CONTROL 


General Standards 


200. Control shall meet the stand- 
ards of the American Standards 
Association C19, as revised from 
time to time and the National Elec- 
trical Manufacturers Association 
Industrial Control Standards, 40-59. 


Opening of Circuits 


201. The machine tool builder shall 
not be required to furnish a discon- 
nect switch, but it is recommended 
that the user apply one that will 
manually disconnect all lines of all 
circuits to the machine at one point. 


Protection 


203. Control shall provide overload 
protection for each motor, excepting 
that if fractional horsepower or 
short-time rated motors are not pro- 
vided with overload protection they 
shall be used only on branch circuits 
which are provided with suitable 
fuse protection. 


204. Under-voltage protection shall 
be provided for all motors which 
might cause damage to the machine 
or injury to the operator should they 
start after interruption and return 
of power. 


205. If the failure of one or more 
motors to operate can cause damage 
to the operator, machine, or work in 
process, protection shall be arranged 
so that all motors that could cause 
this damage are shut down due to 
the tripping of any overload or 
undervoltage device protecting 
these motors. 


206. Separate disconnects and fuses 
for motor circuits are not required. 
Circuit Testing 

207. Wiring shall be so arranged 
that circuits may be checked at 


accessible locations, usually the con- 
trol panel. 


208. Where A.C. low voltage con- 
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trol circuits are required, the control 
voltage shall be 110 volts obtained 
from a transformer with an isolated 
secondary winding, and the control 
circuit shall be protected by fuses or 
equivalent overload devices placed 
in the transformer circuit, prefer- 
ably in the secondary (See also 412 
and 413.) 


209. Where line voltage is used for 
control circuits, if control runs are 
not over 25 feet long, and the con- 
trol wires have a current carrying 
capacity of at least 14 that of the 
conductor from which they are 
supplied, or if the branch circuit 
protective device is rated at not 
more than five times the current 
carrying capacity of the control 
wires, control fuses need not be 
furnished. 


Enclosure 


210. Control shall be enclosed and 
shall be mounted in such a manner 
as to guard it against oil, coolant, 
dirt, and dust. If the control is 
mounted in the base or column of 
the machine it shall not be con- 
sidered enclosed if the space in 


dust-tight enclosures (Nema type 
1A or equal) shall be used except for 
rheostat or resistor compartments 
requiring ventilation. 


211. Machine compartments for 
built-in control shall be isolated 
from coolant and oil reservoirs and 
shall be located to provide protec- 
tion from coolant, oil, ships and 
dirt. Such compartments shall be 
vented to allow the escape of gases. 
A machined, metal to metal contact 
between the cover and the enclosing 
compartment shall be considered 
the equivalent of a felt gasket in 
making the control semi-dust-tight. 
Compartments for mounting con- 
trol shall provide ample room 
between panel and case for electrical 
clearances and proper maintenance, 
in accordance with the following 
table (taken from N.E.M.A. Indus- 
trial Control Standards, 40-59). 
Such compartments shall have a 
hinged door with adequate means 
for fastening in the closed position. 
212. Wherever possible, mechanic- 
al adjustments shall not be provided 
in the same enclosure with electrical 
equipment. 


Clearances Between Arc-Rupturing Parts and Metal Enclosure 


Distance from 

Contacts in 

Direction of 
lowout 


(Inches) 
DC. and AC. 


4 Barriers 
Barriers 
Barriers 


Vertical Distance above 
Contacts without Blowout 


(Inches) 


Horizontal 
Distance from 
Contacts and 

Distance below 
ontacts 
(Inches) 
DC. and AC. 
300V 600V 


AC. 
300V 600V 


1%4 1% 
2 1% 
3 1 9 


4 Barriers 3 


Barriers Barriers | Barriers Barriers 





Note—A\ll distances must be measured from the contact tips or arc horns 


which it is mounted is open to the 
floor or foundation upon which the 
machine rests. If operating condi- 
tions are excessively dirty, semi- 
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Mounting 

213. Control shall be mounted so as 
to minimize the possibility of dam- 
age from floor trucks or other mov- 


ing equipment or splashing liquids. 


214. Control shall not be mounted 
in a position that will interfere with 
machine adjustments or mainten- 
ance of hydraulic or mechanical 
equipment. 


Panel Wiring 


215. All panel wiring shall be done 
in a neat and workman-like manner. 


216. Control wires on panels shall 
be of suitable size and shall be sup- 
ported mechanically where neces- 
sary to keep them in place. Wher- 
ever possible they shall not be over 
one layer deep, when run parallel. 


217. All terminals for external con- 
nections shall be plainly marked to 
correspond with markings on the 
wiring diagram. 


218. For complex control circuits, 
it is recommended that all outgoing 
control wires be wired to a terminal 
board. 


Type of Control 


219. Unless the customer specifies 
otherwise, or the machine requires 
slower acceleration, across-the-line 
type starters shall be furnished on 
alternating current motors. (See 
Nema “Control Standards” 40-59). 





MOTORS 
Standards 


300. Motors shall conform to latest 
standards (whenever they are ap- 
plicable) of the American Standards 
Association, C50, and the NEMA 
Motor and Generator Standards, 
41-64, and American Standards 
Association Rotation, Connections 
and Terminal Markings for Elec- 
trical Power Apparatus C6. 


Type of Motor 

301. The type of motor enclosure 
to be used; whether open, totally 
enclosed fan cooled, or drip-proof; 
depends upon the conditions of the 
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individual application and shall be 
determined by the machine tool 
builder. If there are unusual con- 
ditions in the location where the 
machine will be installed, customer 
shall advise the machine tool builder 
when sending him an inquiry. 


Mounting of Motors 


302. Motors shall be mounted so 
far as possible where they are access- 
ible for maintenance and are pro- 
tected from injury. 


Balance 


303. Dynamic balance and noise 
control shall be limited to elimina- 
tion of machine trouble from these 
sources. 


Starters 

304. Unless customer specifies 
otherwise, or the machine requires 
slow acceleration, across - the - line 
type starters shall be furnished on 
alternating current motors, (see 
“CONTROL”). 


Nameplates 

305. Whenever the motor name- 
plate is inaccessible, a plate shall be 
provided where it can readily be 
seen, giving horsepower, voltage, 
amperes, phases, cycles, speed and 
frame size. Nameplate shall not be 
removed from motor. 


WIRING 


400. Current-carrying capacities of 
conductors as shown in the National 
Electrical Code (1940 Edition) shall 
not be exceeded. 


401. In all wiring, special attention 
shall be paid to the mechanical exe- 
cution of the work. Careful and 
neat running, connecting, and tap- 
ing of conductors, and attaching 
fittings, are especially conducive to 
safety and efficiency. 
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402. All sharp edges, burrs, rough 
surfaces or threads shall be removed 
from conduit fittings, solid or flex- 
ible conduit, or any other part with 
which the insulation of the wire 
comes into direct contact. 


403. Wiring methods here set forth 
may be used for voltages not ex- 
ceeding 600 volts. 


Type of Conductors 

404. Power leads, in conduit, shall 
be approved 600 volt insulated con- 
ductors. 


405. Control wires shall be no 
smaller than #14 A.W.G., excepting 
in multi-conductor cables, in which 
#16 may be used, excepting also 
wires used on electronic and pre- 
cision devices, which shall be of 
practical size for those devices. 


406. All control wiring shall have 
600 volt insulation of approved 
types, and where subject to oil, 
coolant or any form of moisture or 
vapor, shall have synthetic (type 
S.N.) insulation. 


407. All wires subject to frequent 
movement shall be extra flexible 
wire. 


Control Wiring 


408. The designation “control cir- 
cuits” means the circuits used for 
the operating control of the ma- 
chine, as distinguished from the cir- 
cuits used for power, such as circuits 
to motors, solenoid brakes, etc. 


409. The control circuit shall be 
taken from a source on the load side 
of the main disconnect switch, ex- 
cepting where a separate control 
circuit disconnect switch is provided 
in which case it may be taken from 
the line side. 


Identification of Wires 


410. Wires shall be identified either 
by marking with a number to cor- 


respond with the diagram, or by the 
use of colored insulation. Since 
green usually indicates an equip- 
ment grounding conductor and 
white the grounded neutral con- 
ductor of the circuit, these colors 
shall not be used for any other 
purposes. 


411. When a machine is so con- 
structed that wiring must be dis- 
connected for shipment, terminals 
and wires shall be marked. Mark- 
ings shall be in accordance with 
American Standard, Rotation, Con- 
nections and Terminal Markings for 
Electric Power Apparatus, C6. 


Reduced-Voltage Control 
Circuits 

412. When alternating current re- 
duced voltage control circuits are 
required, all operating coils shall be 
110 volt, except in those cases where 
the inrush current to the control 
devices exceeds 15 amperes, in which 
case the coil shall be at line voltage 
and energized through a relay con- 
nected to the regular 110 volt con- 
trol circuit. 


413. Control voltages other than 
110 volts may be used where sensi- 
tive instruments, electronic tubes or 
similar devices are used in the cir- 
cuit. These are, however, : special 
cases. For general purposes, 110 
volts appears to be a well established 
standard. 


Conduit and Wire Runways 

414, All machine wiring shall be 
totally enclosed in conduit, elec- 
trical metallic tubing, conduit fit- 
tings, junction boxes, or sheet metal 
boxes with the following exceptions: 


(a) Flexible connections to 
moving members. 


(b) Compartments and race- 
ways within the frame- 
work of the machine, iso- 
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lated from coolant and 
oil reservoirs, may be 
used for housing insulated 
wires and other electrical 


equipment. 


Wires with synthetic 
(type S.N.) insulation 
shall be connected to 
solenoidsoperatingvalves, 
clutches, and other me- 
chanisms which operate 
in oil or oil vapor pro- 
viding the construction 
and the conductor sup- 
porting means are such 
that there will be a space 
of at least one inch be- 
tween such moving parts 
and the conductor under 
all conditions of opera- 
tion, or a barrier is pro- 
vided between the con- 
ductor and the moving 
part. 


415. No flexible conduit shall be 
installed in, or run through, water 
or other liquids. 


416. Knock-out boxes shall not be 
used. 


417. Openings or raceways in ma- 
chine framework shall be con- 
sidered the equivalent of rigid con- 
duit if made smooth and free from 


sharp edges and if wires are ade- 
quately protected from mechanical 
injury. 

418. All conduit shall be securely 


held in place and supported at each 
end. 


carrying parts shall be grounded. 
Grounding by attaching the device 
to the machine tool with bolts or 
other approved means shall be con- 
sidered satisfactory. 


501. Where the magnetic control 
panel or where other devices are not 
mounted on the machine tool they 
should be grounded by the user. 


GROUNDING 


Stationary Equipment 

500. All control cabinets, motors, 
metal conduits and control stations 
and other devices where there is a 
possibility of contact with current 


Moving Machine Parts 


502. A machine part that moves on 
metal guides or supporting ways 
shall be considered as grounded to 


ae STANOARO WR/ING DIAGRAM SYMBOLS 
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THE MARKINGS GIVEN BELOW ARE INTENOEO FOR USE ON DIAGRAMS (MN CONNECTION WITH 
SYM@OLS TO /NOICATE THE FUNCTION OR USE OF THE PARTICULAR DEVICE. 
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the machine but shall not be con- 
sidered grounded if it may be re- 
moved by hand from the machine. 


Capacity of 
Automatic 
Overcurrent 
Protective Device 
in Circuit Ahead 
of Equipment, 
Conduit, etc., 


Flexible 
Conduit 
or Steel 
6 — 

. opper Nomina 
503. All portable accessories or Not Exceeding Wire Diameter 
pendant stations shall be grounded (Amperes) No. (inches) 


to the machine so as to prevent 15 16 


injury to the operator. 30 14 
a. : 60 10 


100 8 


Portable and Pendant Equip. 


504. The size of the grounding con- 
ductor shall be the same as for 
stationary equipment, as given in 


the following table: 505. The ground wire for the port- 


CONTROL DEV/CES 


eevee ee Tee Be 


3 AOWT | 8 PoiwT) 
[os[ufetie|ct lan] ete 


MERCURY | MERCURY SWITEH | SSUAME OM FLOAT SWITEA PLUEEINGE 
ia ke _, Se SWITer | MO. | N.C. | (2480 SPEEO 


Re 
so a 
oa eee ells ls. 
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SwiTta SAPEAX EA BSAEAKER 


LI01T SWITCHES 


Ho 
SINGLE POLE \SINGLE CO POLE 


ATUL POLE | De 
ALTERNAT TING ANO O/RECT CURRENT MOTORS ANDO GENERATORS 
ALTERNATING CURRENT MOTORS 


SOUIMAEL CAGE | WOUND ROTOR RONOUS MOTOR 
INOUECTION ATOTOR | INOUCTION OR GENERATOR 
Cf GENERATOR 


OIRECT CURRENT MOTORS 


Oc. Moron oF 


GENERATOR WITH | O.C.SHUNT MOTOM \DC.SERIZS MOTOR 
COMMUTAT-|\SERIES | SHUNT | seRmiES, SHUNTANO | OF GENERATOR | OR GENERATOR 
INC FIELD | FUTLO | FIELO | conemVTATING WINDING 


seme CELLA NEOUS 


O1scownacr | 7EesT TERY TIMER 
ORVICE (PLUE \JACK om MorToR 
Of COUPLING) RING 


able or the pendant equipment shall 
be included as one of the conductors, 
or may be the steel supporting cable 
or chain of a multi-conductor cable 
if such a cable is used. In lieu of 
this, the equipment may be ground- 
ed by means of a flexible or rigid 
metal conduit, properly secured. 


ACCESSORIES 


Connections to Accessories 


600. Where an auxiliary device 
must be removed under certain con- 
ditions, it may be connected through 
a plug and receptacle. 


601. Plugs and receptacles shall be 
provided with fitted joints, prefer- 
ably with gaskets, or with screw- 
fitted connections. 


Means shall be provided to 
effectively seal the receptacle when- 
ever the plug is removed. 


Marking of Accessories 


602. Each limit switch or other 
accessory shall be stamped, with its 
number as shown in the diagram, or 
its position on the machine shall be 
shown on a diagram furnished for 
the express purpose of locating 
electrical parts. 


tree Wiring Diagram 
Symbols (Recommended for 
use pending formal adoption of 
“American Standard Graphical 
Symbols Used For Power, Con- 
trol And Measurement, Z-32” 
American Standards Associa- 
tion). 

















Which Heating 


BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


And Resistance Alloys? 


LECTRICAL heating alloys are used extensive- 

ly in various appliances and furnaces—electrical 
resistance alloys in measurement and control 
devices. Although both possess electrical resistance, 
the former are especially applicable to heating elements 
the latter to resistors. Some alloys are suitable for 
either use, but most resistance alloys are wholly unsuit- 
able for use in heating elements on account of the 


effects of temperature upon them. Because of the 
wide diversity of requirements, including temperature 
and corrosion-resisting properties in various applica- 
tions, certain alloys, notably those of the nickel-chro 
mium (Ni-Cr) and nickel-iron-chromium (Ni-Cr-Fe) 
classes, have been developed. Metals like nickel and 
platinum are sometimes specified. Some little-used 


metals are also potentially valuable for such purposes 


SUPPLY SITUATION HIGHLY CRITICAL 


ee EVER, every major element entering into 


electrical heating and resistance alloys, with the 
exception of platinum, is now on the OPM priority list 
for national defense. If the alloys are for defense work, 
a product maker may get priority orders and obtain 
his material. On the other hand, individual manufac 
turers have expressed the opinions that those producing 
appliances or commercial devices in which the genera 
tion of heat, electrically, is a factor will either have to 
show that these units are for defense purposes or prac 
tically stop making them. Heating and resistance wire 


makers hesitate even to make a guess as to how long 


the more familiar alloys will be available. 


One, pro 
ducing Fe-Cr-Al alloys, designated as substitutes, indi 
cates a position to supply them in reasonable quantities 
tor perhaps nine months longer, but after that it is 
anvbody's guess. Another alloy manufacturer states 


that there is now a dire shortage of primary nickel and 


SOME ADVANTAGES OF 
LOW-TEMPERATURE OPERATION. 
Early engineers developed it for they had no suitable materials 


for compact high-temperature operation, but plenty of room in which 
to place their resistors 














Low-temperature Operation dispenses with oxidation, scaling, and 
Other objectionable effects due to high temperature, including 
crystal or grain growth 

Enamel coatings protect wires, ribbons, cast grids, etc., from 


corrosion and oxidation since the enamel is not injured at such low 
temperatures. Enamels over the steel sheaths of certain he 
elements withstand 1200 deg. | 


tected the alloys of resistors 





1 


Vitreous enamels long have pro- 


With low-temperature operation, the resistivity may be low and 
the temperature coefficient of resistance relatively high because the 
increase 1n resistance Over relatively small temperature intervals will 
not prevent single-voltage operation. 

The evils handicapping compact resistors vanish when bulk and 


cOst Of resistors are not objectionable, as for emergency use | 
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Whether the alloy be used to pro- 
duce wanted heat within or near the 
product or whether it be specified as 
part of a control or measurement unit, 
the scarcity of electrical heating and 
resistance materials today offers a 
keen and critical problem for many 
engineer-designers. ‘Which alloy for 
what service?” becomes more and 
more a question of “What alloy can I 
get, if any?” This authoritative study 
by Consulting Engineer Underhill cov- 
ers both factors and is as up-to-the- 
minute as we can make it. Herewith 
are also reviewed various fundamen- 
tals of the basic problem. 


‘ é 17 1 


that obtainable quantities are materially reduced. Chro- 
mium and aluminum also are very scarce indeed. 

The spokesman for one large maker of electrical ap- 
pliances and measuring instruments states that he 
knows of no substitutes which have been proposed for 
seneral resistance work and believes the general feeling 
to be that if the usual electrical alloys cannot be obtained 
they will have to stop making heating devices and if 
they cannot get something like constantan they will 
find it difficult or impossible to make satisfactory meas- 
uring instruments. The general policy appears to be 
to use what present materials are available and limit 
production accordingly. 

From another comes the opinion that there will be 
serious difficulty in obtaining electrical alloys tor gen- 
eral industry, and that it is doubtful if the chromium 
and aluminum required for the manufacture of chro- 
mium-aluminum alloys as used abroad would be any 
asier to secure than the nickel used in other wires 


In this company’s experience, even nickel silver 1s 


ust as difficult to secure under present defense activi- 
ties as the nickel-chromium alloys. Since defense re- 
quirements must come first, the only other alternative 
ippears to be the severe curtailment of equipment for 


eivilian ust 
esidieusetrnhuawecs f sD ecnukicen rent 1] wht . he 
\ ManuUrAaACTUT' Oot eiectrical alloys expresses the 


ypinion that industry probably will continue on pres 


+ 


ent materials at reduced rates \nother is of the 
opinion that, because of the relatively small poundage, 
sufficient material will be available to keep radio re- 
sistor manufacturers adequately supplied with wire. 

\ high official of a large electrical appliance manu- 


~ 
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CHARACTERISTICS OF SPECIFIC ELECTRICAL HEATING AND RESISTANCE ALLOYS 



















































TABLE II COMPILED THROUGH THE COOPERATION OF INDIVIDUAL ALLOY MANUFACTURERS 
Recommended | Approximate 
| Maximum Per Cent. Rise in 
Approximate Ohms per Melt- Working Resistance When 
or Nominal Cir. Mil. Fe. | ing Temperature Heated to 
Composition, 20 deg. C Point, Temp. Principal or 
Per Cent. 68 deg. F)2 | Deg. C | Deg. C Deg. Fb | Deg. F Per Cent Special Properties Uses 

Cu, 54-55; Ni, 294 1210 500 1000 2.0 High resistivity. Great duc- | Heavy-duty rheostats 

44-46; Mn, 0.8- tility. Negligible tempera- | Thermocouples. 

1.2; Fe, 0.5 ture coefficient of resistance 
in finer sizes. High and uni- 
form thermoelectric emf 
against Pr, Cu or Fe. 

Fe, 83; Cr, 14; 675 1500 Below 1500 1472 21.0 Corrosion resistant. Substitute. 

Al, 3 

Fe, 74; Cr, 20; 860 1505 1900 1832 4.7 High resistivity. Can be | Substitute 

Al, 6 drawn to 0.001 in. in di- 
ameter and coiled cold in 
any Size. 

Ni, 35; Cr, 18.5; 600 1380 700 1600 22.3 Moderate resistivity. High | Low-temperature resistors. 

Bal. Fe temperature coefficient of 

— ae resistance. 

Ni, 80; Cr, 20 650 1400 2100 1600 6.4 Great resistance to oxida- | Electrical heating elements 
tion at very high tempera- | for industrial furnaces and 
tures. Low temperature co- | domestic devices. Ranges, 

het 7 efficient of resistance. radiant heaters, etc. 

Ni, 60; Cr, 16; 675 1400 1700 1600 13.0 Moderate resistance to oxi- | Toasters, ovens, flat irons, 

Bal. Fe dation and corrosion. heat-treating baskets and 

fixtures Resistors and 
ml ; rheostats. 

Ni, 35; Cr, 18.5; 600 1400 1400 1600 223 Good resistance to oxida- | Less severely used heating 

Bal. Fe tion and corrosion. devices. Resistors and 

eee / rheostats. 

Ni, 30; Cr, 5; 570 1480 600 600 30.0 Inexpensive. High resistivi- | Elevator and crane con- 

Mn, 0.8; Bal. Fe tv. Not recommended in | trollers. Heavy-duty rheo- 
sizes finer than 0.032. Other- | stats. 
wise resistant to oxidation 
from low to medium tem- 

a4 peratures 
Cu, 55; Ni, 45 294 1275 930 1600 Practically; Very low temperature co- | Field resistors and rheo- 
none efficient of resistance. Non- | stats; speed control, radio 
: rusting and instrument use. 

Ni, 30; Cr, 5; 570 1415 | Below dull red 1472 28.5 Low cost. Slightly mag- | Starters. Rheostats. Crane 

Fe, 65 netic. Not recommended in | and elevator controls. 
very fine sizes or for high- 
temperature applications. 

Cu, 55; Ni, 45 294 1290 932 |20-100 +0.002 Low temperature coefficient | Inscrument and radio re- 

deg. C of resistance. Non-mag- | sistors. Thermocouples. 
netic. High thermoelectric 
bs _ ; emf against copper. 
Ni, 70; Fe, 30 120 1425 500 200 90.0 High temperature coefficient | Self-regulation by tempera- 
deg. C of resistance—about the | ture. 
= _ : same as pure nickel. 

Ni, 65; Cu, 30; 290 1350 500 500 50.0 Resistance to corrosion. | Car heaters. 

Mn, 5 | deg. C Strength. Relatively high 
temperature coefficient of 

Bo ; es ; resistance. 

Cu, 80; Mn, 15; 290 1020 200 15-35 = +0.0015¢ | Low temperature coefficient | Instrument resistors and 

Ni, 5 deg. C of resistance. Non-mag- | shunts. Radio resistors. 
netic. Low thermoelectric | Thermocouples. 

pees. _ ; _ emf against copper. id 
Cu, 84; Mn, 12; 290 1020 100 15-40 =+0.002¢ | Low temperature coefficient | Instrument resistors and 
Ni, 4 deg. C of resistance. Low thermo- | shunts. Radio resistors. 

Pe Pag as electric emf against copper. | Controls. Rheostats. 

Ni, 60; Cr, 15; 675 1350 900 1600 13.0 High resistivity. Resist- | Heating elements in perco- 

Mn, 0-2; Bal. Fe ance to corrosion. lators, flat irons, waffle 

irons, ironing machines. 

Cr, 20; Fe, 0-0.5; | 650 1400 1100 2000 7.8 Heat and corrosion resist- | Industrial electric furnaces. 

Mn, 0-2; Bal. Ni ant. Electric ranges. Radiant 

r heaters. a 

Ni, 80; Cr, 20 650 1390 2100 1832 7.1 Resistant to alkaline solu- | Industrial electric furnaces. 
tions and most acids. High- | Ranges. Radiant heaters. 
ly non-magnetic. Resistors, and other high- 

i ae | temperature applications. 
Ni, 60; Fe, 24; 675 1350 1850 1832 8.0 Strength in fine sizes. Slight- | Electric appliances. Heavy- 
Cr, 16 ly magnetic. | duty rheostats and con- 
| trols. Radio and other 
2 compact resistors a 
Fe, 65; Ni, 30; 600 1400 1600 1652 22.8 | Inexpensive. Slightly mag- | Moderately high-tempera- 


iz; 5 





@ Substantially 6 times the volume resistivity in michrohm-cm. 
¢ Percent increase in resistance per deg. C. 
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ture service. 


b At these temperatures, F (deg.) = 9/5 C (deg.) app. 
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facturing company indicates that one material 1s about 
as difficult to obtain as another, with the exception of 
aluminum which is almost impossible to secure for 
non-defense purposes and with copper seemingly ap- 
proaching that stage. An allocation on nickel was ob- 
tained from Washington on the basis of the small 
amounts per unit that were used. Steel now is almost 
as difficult as nickel. He expects to see additional re- 
strictions during the first part of the year. “The re- 
moval of nickel, chromium and copper would com- 
pletely wipe out the electrical appliance business.” 
Regardless of substitutions effected, he feels that even 
tually all of such material will be available in sufficient 
amounts only to make a certain number of appliances 


WHAT ABOUT SUBSTITUTES? 


D‘ IES a dead-end problem face the industry? Prob- 
ably not, but as one manufacturer of electrical 
alloys states, “At the present time we are working 
ntirely on the highest priorities for defense work, and 
have little time or facilities for research and develop- 
ment, owing to that situation.” 

Another suggests the use of platinum and the plat- 
inum alloys in electrical heating equipment, at least in 
certain instances. They already are in wide use in 
electric furnaces and are available in any shape and 
size desired, wire, ribbon, foil, etc. Platinum is not 
on the priority list and, since supplies are ample, i 
probably will remain off it. The long life and high 
scrap value cut down the net cost. A disadvantage of 
platinum is its low resistivity. 


An industry observer concludes that he “cannot fore- 
see American ingenuity or American patience putting 
up with that sort of thing indefinitely. Ways out will 
be found—either in terms of substitutes (admittedly 
most difficult) or in terms of re-engineering to permit 
the use of alternative methods of heat development.” 

Possible alternative methods.—Consider the elec- 
trolytic egg cooker. This heating device has one of 
the cheapest and most plentiful heating elements known 

-just a little water between its stainless steel or carbon 
electrodes. Maximum temperature about 100 deg. C. 


Then there is the electric arc which conceivably might 
be operated intermittently under control for the pro- 
duction of heat. It is used in furnaces. 

Or rods of silicon carbide or graphite might be 
tried. 

An official of a large electrical appliance company 
sums up all of the foregoing when he refers to the 
above rods. “The adoption of this type of heating 
resistor would entail a great deal of study and de- 
velopment, and expense. If the use of such materials 
does not result in an appliance which is reasonably 
close to the standard expected by the American peo- 
ple, then more damage is done to the industry by its 
use than by discontinuing the appliance entirely.” 
Furthermore, some of the materials required in other 
devices, are scarce. Objections arise in every case be- 
cause of difficulties and limitations, yet a way may be 
found after all. 

Instead of asking “What’s new?’ some engineer- 
designers are reviewing history. Thus, working back- 
ward, cast iron replaces aluminum alloy and paint sup- 
plants chromium finishes.* “Less scarce’”’ materials 
replace the scarcer ones. Somewhat bulky but pas- 
sable control (and similar) resistors can be made of 
cast iron as well as of iron wire and other low resistiv- 
ity materials that may be available. Cast iron has a 
higher resistivity than that of iron wire. In “Ganot’s 

*hysics” (1906) it is stated that for “dynamo work”’ 
and large currents the “resistances” are long spirals 
of thick iron wire freely exposed to the air. “Iron wire 
is cheap, and its large temperature coefficient (0.006) 
is no bar to its use for such purposes.” In another 
book (1920) it is stated that rheostats may be made 
of coils of iron wire, iron plates, or strips. Cast iron 
grids have been used extensively. 

Because of its low resistivity, high temperature co- 
efficient of resistance, and crystal growth, iron is wholly 
unsuitable for electrical heating elements and compact 
resistors for use in controllers and the like. But resis- 
tors were not compact in the early days hence did not 
operate at such high temperatures. Substantially all 

*See “Some Recent Materials Substitutions,” ELecTRICAL 
MANUFACTURING, October 1941 


APPROXIMATE AVERAGE CHANGES IN RESISTANCE WITH TEMPERATURE 
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A) The resistance-temperature character 
istics tn some alloys are not so regular as 
in metals. Thus dR/dT at first may have 
a positive walue but, as the temperature 
tncreases, dR/dT may be equal to zero and 
next have a negative value, after which it 
again will become equal to zero and once 
more have a positive walue. dR/dT is the 
resistance-temperature constant over such 
temperature intervals where dR/dT is a 
Onstant quantity. Fundamentally, dR/dT 


jue to Corresponding infinitesimal changes 
in temperature. For strictly linear relation- 
ships, however, AR/AT = dR/dT, com- 
monly referred to herein as the temperature- 
tate of change in resistance. In the graph, 
dR/dT = 0 at about 925 and 1350 deg. F. 
B—The factor F by which the initial resist- 
ance Ry (usually that at 20 deg. C (68 deg 
F)) is to be multiplied to give the resistance TEMPERATUE DEG.F 
Rz = F Rj at any other temperature is not 

iecessarily concerned with individual temperature-rates of change in resistance but only with 
the total change in resistance corresponding to various temperature changes. Thus, in the 
illustration, the factor F may have the same numerical value at temperatures 700 and 1350 
deg. F and again at 925 and 1750 deg. F. Over such temperature intervals where dR/dT 
= 0, however, the temperature coefficient of resistance also is equal to zero. In the graph 


PER CENT INCREASE IN RESISTANCE 
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let Ry = 100; Ra = 104; Ty = 68 and Tz = 468. Then AR/AT = 0.01 ohm per deg. F and 
the temperature coefficient of resistance is CAR/AT) (1/Ry) = 0.01/100 = 0.001, or 0.01 
per cent. per deg. F. Hence AT = 400 and the increase in resistance AR is equal to 400 x 
0.0001 = 0.04 ohm and the resistance at 68 + 400 = 468 deg. F is 104 ohms. Therefore 
F = 1.04 and the per cent. increase in resistance is equal to 0.01 x 400 = 4 per cent 
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of the present ills come from high-temperature opera- 
tion and to avoid them the temperature must not ex- 
ceed certain limits. Alloys of high resistivity and low 
temperature coefficient of resistance are sought for com- 


pactness of heating elements and resistors which also 
means density of energy with the accompanying high 
temperatures. Compact resistance means relatively 
short wires or ribbons of relatively small cross section 
with accompanying relatively low cost. 

Low-temperature operation of resistors.—li siz 
and cost were of little importance, an alloy or a metal 
having a relatively low resistivity and a relatively high 
temperature coefficient of resistance would be suitable 
for low-temperature operation since the lower the tem- 
perature rise is the greater may be the temperature co- 
efficient of resistance for a maximum change in resist- 
ance. This would require new (or old) bulky design, 
however, which may be indicated in emergency. It 
would be necessary to make the length of the wire or 
ribbon (unless castings were used) relatively great in 
order to obtain the relatively high required resistance 
with the cross section sufficient to keep the current 
density low. 

Thus in the case of an iron wire or ribbon having a 
temperature coefficient of resistance 0.006, or 0.6 per 
cent per deg. C, if the current density and time-rate 
of heat transfer were such that the total temperature 
rise would be but 40 deg. C, the increase in resistance 
over that temperature interval would be but 24 per cent, 
although higher percentages might be permissible in 
certain cases. 

Whatever methods eventually may be employed dur- 
ing the emergency, it is certain that the most promising 
material not on the priority list for overcoming present 
material shortages for electrical heating elements and 
resistors is the stuff that brains are made of. As a 
guide to and perhaps stimulation of, such constructive 
thought let us review some first principles. 





Electrical Resistance and Heat.—Much as the 
voltage of a storage battery increases. when energy is 
expended in increasing its internal store of available 
electrical energy, so also the temperature of a body 
increases when energy is expended in increasing its 
internal store of thermal energy or heat. Thus tem- 
perature may be a measure of the quantity of heat 
stored in an alloy or other substance. Specific heat 
is defined as the quantity of heat, which may be ex- 
pressed in calories or in joules (1 calorie = 4.186 
joules; 1 joule = 0.2389 calorie), required to increase 
the temperature of unit mass by unit temperature dif- 
ference. 

The heat content (hence also the temperature) of a 
substance affects the electrical resistance thereof. The 
resistances of solids, liquids and gases change with 
corresponding changes in heat content (hence tempera- 
ture), tending to increase in metals and alloys, but to 
decrease in carbon, insulating materials and solutions, 
with increases in stored heat. The ratio of the change 
in resistance AR over a given temperature interval 
AT to the initial resistance R, at the lower tempera- 
ture is the temperature coefficient of resistance (AR/ 
AT) (1/R,), which may be positive or negative ac- 
cording to circumstances. 

The volume resistivity in ohm-cm of a substance is 
the resistance of a centimeter cube thereof. It is nu- 
merically equal to the uniform cross section S of ma- 
terial required to produce a resistance gradient of 1 
ohm per linear cm. A customary unit is the microhm- 
cm (10°§ ohm-cm). Another common unit is_ the 
“ohms per circular mil foot” which is the resistance of 
a uniform filament 1 circ. mil in cross section and 1 ft. 
long. It is numerically equal to 6.015 times the volume 
resistivity in microhm-cm. 

There are close relationships between electrical and 
thermal properties in metals. Thus the Wiedman- 
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SOME DESIRABLE PROPERTIES OF ELECTRICAL HEATING AND RESISTANCE ALLOYS 





_ WANTED 


High melting point 
High operating temperature 


A high melting point means a high operating temperature, dependent upon other 
desirable properties, which means compact heat or high power per unit volume. 


REASONS 


High electrical resistivity makes it possible to use relatively short wires or 


High electrical resistivity 


ribbons with relatively small cross sections. For 115-volt service, the average 
length of a ribbon varies from about 9 to 13 ft. in flat irons and from about 13 to 


|17 ft. in toasters, resulting in sufficiently compact heat at temperatures below 


1500 deg. F. 


A low temperature coefficient of resistance permits the development of tem- 


Low temperature coefficient of resistance peratures of the order 2000 deg. F. on single-voltage operation, dependent upon 
other desirable properties. It also keeps the resistance of measuring instruments 


practically constant at ordinary temperatures 


Low coefficient of thermal expansion 


Sufficient superficial surface 


- 


A low coefficient of thermal expansion prevents undue sagging of suspended 
wires or ribbons and the distortion of grids, etc., at operating temperatures 


Resistance to oxidation and scaling permits higher operating temperatures, 


dependent upon other desirable properties. 


Resistance to oxidation and scaling 


Resistance to crystal or grain growth permits higher operating temperatures, 
dependent upon other desirable properties, and prolongs the useful life of the alloy. 


Sufficient superficial surface permits greater power input and output for a given 


Resistance to crystal or grain growth 


Operating temperature. It may be obtained with a rectangular cross section, hence 
the wide use of ribbons and cast shapes. In general, less than 20 watts per square 


inch of total ribbon surface will prevent excessive temperature with suitable alloys. 


Resistance to corrosion 


Resistance to corrosion is as important in electrical alloys as in any other alloy 


or metal. A type of stainless steel forms one electrical alloy, for example. 


Ductility and strength 


Wires and ribbons should be sufficiently ductile, non-brittle and flexible for 
coiling and mounting in heating elements and resistors, and strong enough for 


handling, winding, assembling and natural contraction. 
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Sloping flat surfaces on 
this fruit feeder for 
commercial ice cream 
making prevent juices, 
fruits or nuts from 
lodging on them if 
spilled. The machine 
is equipped with a two- 
speed, gear-head, 114 
hp., main drive motor 
and a variable speed 
drive. The throat of 
the hopper is of trans- 
parent plastic permit- 
ting a view of the 
material being fed to 
pistons. A pinwheel is 
actuated by the agi- 
tator (driven by 1% hp. 
motor) in the hopper 
and so timed as to 
move at specific inter- 
vals to properly feed 
the piston. The mixing 
chamber has a separate 
motor drive built into 
the base of the machine. 


Cherry- Burrell 


For grinding stators for electric motors, this 
hydraulically-operated, internal grinder has a 
special side-loading fixture operated by means of 
an air cylinder. Registry of the stator is from the 
pilot diameters that go into the frame. The size 
control of the work is maintained by an auto- 
matic sizing device which is electrically con- 
trolled by the use of relays and solenoids. 


Electro Spray 





Molded plastic housing was specified for 
this electrically operated insecticide dis- 
tributor because all design features could 
be achieved in the molding, assembly 
could be simplified and colored finish made 
permanent. Also the construction is un- 
affected by heat, water, steam or the in- 
secticide. Several color combinations are 
available. Photo courtesy of Durez 
Plastics & Chemicals, Inc. 


Manning-Bowman 
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Bread may be toasted 
on both sides at one 
time and to any shade 
dark or light with this 
automatic toaster. An 
inspection device, (a 
mechanical release for 
the toasting rack) per- 
mits the raising of the 
bread rack during 
toasting periods with- 
out affecting the tim- 
ing mechanism. Other 
improvements include 
a new type ‘“‘on”’ and 
“off”? switch, a spring 
clip for the operation 
of the baffle plate at 
the base of the toaster 
and a signal monitor 
light. Styled by Mur- 
ray & Scheiding. 





63 





Engineer-designed 


(because it may 


goat’s hair tufts; 





Westinghouse 
Elec. & Mfg. 


Flexibility in application of various work 
diameters, lengths and thread pitches is 
possible with this precision thread grinder. 
Features include simplified change gear box 
construction; a leadscrew which has an auto- 
matic device to compensate for back-lash 
between the change gears; a wheel head incor- 
porating the grinding wheel spindle; a fully 
automatic trueing device for the grinding 
wheel and centralization of all electrical 
switches, starters, control buttons and rheo- 
stats at the front of the machine. Distance of 
travel of table in either direction is controlled 
by adjustable trip dogs actuated through a 
limit switch. 


to 


be two models in one 


be 


used either as a floor or 
handtype) thisvacuum 
cleaner has a motor- 
driven, revolving 
brush with flexible 


a 


body of strong rein- 
' forced brown plastic; 
brown hardwood 
handle; heavy maroon 
moleskin dust-proof 
bag and push-button 
positive acting switch. 


Portable, less than 5 ft. high’and 3 ft. in diam. 
weighing only about 1500 Ib., this 1,000,000 volt 
x-ray radiographs 5 in. steel plate in about five 
minutes at a focal distance of 48 in. The gas- 
insulated 1,000,000 volt tube has an insulating 
tube envelope only 30 in. long and 3% in. in 
diameter. The power required to operate this 
X-ray is approximately 4 kw. 





General 
Electric 


Enterprise 
Machine 
Parts 


Philco 


Landis Machine 





Consisting of a master station, enclosed in a com- 
pact plastic cabinet, and a combination speaker- 
microphone this system provides two-way com- 
munication between master station and as many 
as five remote stations in other rooms or depart- 
ments. The master control unit has a three- 
position talk-listen switch with quiet center 
position to which it automatically returns when 
a conversation is completed. Volume control is 
included. Calls to the master unit are made from 
the remote station by pressing a switch at the 
back of the case of speaker-microphone. 





Featuring increased adaptability and capacity, this 
tool unit accommodates any standard Nema frame 
motor and will perform wide varieties of tapping, 
drilling and milling operations. Spindle may rotate 
in either direction. A geared transmission may be 
provided to give a total of four spindle speeds. Four 
sizes of unit 14 to 2 hp.; 1-3 hp.; 5-714 hp. and- 


714-15 hp. 
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The screw on this rifling broaching 
machine is driven through V-belts by a 
reversible motor. The free-floating, 
ball bearing, jaw-type puller contains a 
safety link which protects the broaches 
against breakage. The by-pass valve of 
the high-pressure coolant unit is set 
between 150 to 300 lb. per sq. in., de- 
pending on the size and length of the 
barrel. All oil flows through a special 
unit in order to keep it free of even the 
smallest particles which might scratch 
the broach or barrel. 





Illinois Tool 


Production time savings of as 
much as 97) per cent over hand 
operations on a manual type 
buffer are mentioned in connec- 
tion with this automatic polish- 
ing machine for buffing aluminum 
aircraft engine pistons. An auto- 
matic index table; twelve chucks 
to hold the pistons which rotate 
during buffing operations; six 
buffing pedestals arranged 
around the machine to accommo- 
date buffing wheels which are 
driven through a V-belt drive; 
adjustable buffing pressure are 
some features. 


Udylite 





Brazing pliers, low voltage cur- 
rent supply, electrodes, leads and 
control comprise the working 
elements of this electro-brazing 
unit. Jaws of the pliers have de- 
tachable carbon holders with 


Dumore 


Constant cleansing action both top and bottom 


by a plastic agitator and an automatic continu- 
ous ‘‘scum-free”’ rinser are the principal features 
of this clothes washer. It triple rinses the clothes 
in running water and damp-dries a nine-pound 
load of wash in ten minutes. Clothes travel 
through the latest pressure suds extractors to 
meet penetrating sprays of fresh, clean water. 
Continuing through an immersion bath, they 
pass under a second cleansing spray before 
emerging from the final damp-drying pressure 
rolls. Clothes then fall into the waiting basket, 
ready for hanging. 





DECEMBER 1941 


Altorfer Bros. 


Proper weight balance through use 
of die castings and stampings and a 
floating handle which isolates bumps 
and shock from the operator, are 
salient features of this floor polisher. 
Chain drive reduction gives brush 
rotation of approximately 285 rpm., 
while the motor speed is over 10,000 
rpm. A light is incorporated on the 
front of the unit. A trigger type 
control operates the switch housed 
in the die cast handle. 





Ideal 


Commutator 


Dresser 


three position opening for various 
sizes of work, The transformer is 
mounted in the bottom of the 
case. Pilot light indicates oper- 
ating status. A resistor is used 
to cut the 10 volt secondary to 6 
volt. Heat is developed by 


blocks of resistance material and 
is controlled through foot switch. 











Applicable as a head pulley on a coal conveyor belt, for the 
automatic extraction of tramp iron, this high intensity 
magnetic pulley is 48 in. in diam. by 63 in. face width 
Radial and longitudinal ducts provide for maximum air 
circulation through the coil area. The separator has a total 
weight of 18,000 lb.—5900 Ib. of copper magnet wire was 
used in winding the coils. 7.8 kw. are applied in the 
energization of the magnetic coils which are comprised of 
130,000 ampere turns. Coil covers and end rings are 
constructed of bronze, which is entirely non-magnetic. 


Westinghouse Elec. & Mfg. 


ee A 





Infra-red heating for shrinkage fit reduces rejects, frequent 
with press fitting of aluminum and steel, in small motor 
manufacture. Traveling at the rate of 30 ft. per min., a 
rotary conveyor carries aluminum frames having a 63% in. 
bore through a tunnel formed by a battery of 56 375-watt 
lamps. Heated to 150 deg. C., the bore expands 0.020 in., 
enough to allow the wound primary to drop in place. 


Compact and self-con- 
tained, this electric 
bond (connection to 
minimize the resistance 
of a mechanical joint) 
tester receives current 
from a No. 6 dry bat- 
tery. The exploring 
probes extend from the 
muzzle and the battery 
is in the barrel. Indi- 
cating meter and con- 
trol equipment are in 
the butt and the cable 
to the fixed clamp is 
attached to the pistol 
grip of the device. 





Shallcross Mfg. 


Dings 
Magnetic 
Separator 


Baseball 
Machines 


Westinghouse 
Elec. & Mfg. 


Electro-mechanical pitching of baseballs 
is here. The pitching fingers are of one 
piece spring steel with two upper fingers 
and two lower thumbs. A _ waterproof 
electric motor with oil-circulating, gear- 
head supplies ample power in all weather 
and operating conditions. Power adjust- 
ment is operated with one handle. An 
overload relay in connection with starting 
and stopping buttons gives protection 
against emergency overload. The one 
piece welded steel under-carriage or base is 
mounted on three zero pressure 16 in. x 400 
rubber tired, roller bearing wheels. 





Incorporation of a built-in resistance fila- 
ment in this sun lamp makes it possible for 
the lamp to produce infra-red radiation as 
well as ultra-violet to the approximate 
quality of sunlight when operating directly 
on an ordinary lighting circuit without 
ballast or auxiliary transformer. The 
starting electrode in the inner quartz tube 
is in series with the filament resistance. A 
thermal switch mounted next to the re- 
sistance filament allows the starting elec- 
trode in the quartz tube to heat. Metallic 
film reflector on inside of bulb. 
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This Food 





Four years an outstanding success in 
the food and drink mixer field, the 
Waring Blendor came to a widely fa- 
miliar stopping point with the appli- 
cation of priorities and growing scarc- 
ities of essential materials for its 
established form. Find _ substitute 
components or re-design for realities? 
—that was the question that faced its 
sponsors. Re-design was the answer 
and a notable job it turned out to be. 





RIGINALLY developed by Fred Waring, the 
orchestra leader with a somewhat less widely 
known flair for engineering, the Waring Blendor 
has become a significant factor in the electrical appliance 
field during the four years since it was first introduced. 
Before that, there had been food and drink mixers 
aplenty—but this high-powered device actually com- 
minuted solids into liquids, making possible a whole 
new cycle of pleasing food and drink combinations. 
Thus, it turned carrots, spinach, turnips—any veg- 
etable—into a homogeneous puree, retaining all the 
original vitamins. It could whip an egg until it would 
stand alone. It could stiffen iced drinks into a frappe 
at the drop of a hat. At restaurants and bars the new 
gadget soon became indispensable. Housewives found 
that it produced hundreds of new recipes, healthful as 
well as appetizing. Sales mounted steadily. Prospects 
for the future were ros) 
shortages. 


. then, along came material 


The original Waring Blendor consisted of a power- 
ful two speed motor mounted vertically in a chromium- 
plated die cast zinc housing; and a detachable glass 
container containing a high-speed rotating agitator 
with sharp blades. The container had a lobular cross 
section to prevent the liquid to be blended from rotat- 
ing with the blades. In operation, the ingredients to 
be blended were placed in the glass container, and a 
plastic cover was put in place. The container was then 
placed on top of the motor unit. A hardened socket in 
the bottom of the container, connected to the agitator 
assembly, fitted neatly over the motor shaft. This socket 
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Material Scarcities Inspired 
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ixer Re-Design 


was so shaped that the driving shaft could engage it 
easily in any one of eight positions. The motor was 
then started, and the violent blending process was 
begun. 

Of all these elements, the die cast zinc, with its 
finishing steps of polishing, fitting, and nickel and 
chrome plating, suddenly became a serious procurement 
problem. The Defense Program created a shortage of 
both material and facilities—a shortage that was cer- 
tain to grow more serious with each passing month. 

There were two ways to attack this problem. The 
design could be given a “quick rinse” by a straight 
substitution of materials, or this emergency could be- 
come the occasion for a complete and thorough re- 
design. The original unit had years to go on its own 
merits before re-design would be actually necessary. 
There were, however, several points that might log- 
ically be improved. The motor was a bit noisy. Waring 
felt that it could be made quieter. The housing was a 
little hard to handle, particularly when wet. Waring 
felt it might be made more convenient. The motor had 
a tendency to heat up if operated over long periods. 
Waring believed it could be cooler. And so he engaged 
counsel. 

Air-Way Electric Appliance Corporation was se- 
lected to handle the mechanical and electrical features ; 
Designers For Industry the consumer angles, including 
appearance and overall engineering-design collabora- 
tion. D. M. Dow, Vice President in charge of produc- 
tion at Air-Way, put actual engineering development in 
the hands of a two man team: C. A. Lindberg, Elec- 
trical Engineer, and F. H. Burmeister, Mechanical 
Engineer. From the very beginning close contact was 
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A V ISIBLY improved, the latest model of the Waring 2B 

Blendor offers numerous electrical and mechanical 
re-design factors, too. These reduce costs, save 
defense-needed materials, make for quieter operation 
and improve performance. A—New. B—Old. 
Plastics take the place of die cast alloys. Rubber 
insulates at many points. More satisfactory motor 

characteristics achieved. 


established and maintained between the industrial de- 
signers and Waring in New York and Air-Way in 
Toledo, Ohio. Both the mechanical and the appear- 
ance design were undertaken concurrently. When 
Lindberg demanded more air for his motor, Collura 
gave it to him immediately with a louvre system that 
became part of the design. When Collura wanted to 
make the base element more compact, Burmeister re- 
vamped the motor supports to give him room to move. 
The result was that the work progressed steadily, with- 
out detours or delays, with no last minute compromises 
to get the job into production. 

Preliminary study of the engineering features dis- 
closed much more room for improvement than was at 
first suspected. Because some loads were necessarily 
heavier than others, the original model had a motor 
with two speeds. This was not altogether satisfactory 
for inexperienced users. It became apparent that a 
constant speed motor would offer decided advantages. 
From previous production records and hundreds of 
tests on all types of recipes, a theoretical desired speed- 
torque curve was developed. The problem then evolved 
itself into approaching this curve. A constant speed mo- 
tor of approximately 12,000 rpm. seemed indicated. 
However, to produce such a motor within space and 
cost limitations did not prove feasible. The logical selec- 
tion then became a series type motor. The difficulty 
was that such a motor does not have a constant speed. 
Some form of governor was necessary. 

To meet this problem a special ventilating fan was 
developed. Because this fan operated against an air 
load it made an excellent governor. When the work- 
ing load was heavier, the fan load automatically less- 
ened, and vice versa, to maintain a fairly constant 
speed. The fan also served to greatly increase the 
motor ventilation, eliminating any possibility of over- 
heating, or transmitting heat to the outer casing. But 
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all high speed fans have a siren effect, and this one was 
no exception. The objectionable sound was eliminated 
by re-designing the blades to increase the sound im- 
pulses above the audible range. This worked very 
well. The fan sound that remained was purely air 
noise, which was far from objectionable. Even this 
was reduced to a minimum by changing the housing 
to provide more air space and improve circulation. 
This preliminary re-design of the motor made possible 
a new Blendor with only one speed and one switch, 
greatly simplifying the entire problem. 

The next step was the actual design of the motor. 
Logic indicated a pressed steel case with self-aligning 
bearings, and with life-time sealed in lubrication. The 
old two speed motor required constant lubrication, and 
few operators provided it. Sealed in lubrication made 
the unit practically foolproof. 

Elimination of vibration proved a more difficult prob- 
lem than was anticipated. The motor in the original 
assembly was suspended from the top of the motor 
housing or casing. Vibration of the motor was trans- 
mitted directly to the housing. The glass container 
tended to rattle against its supports when heavy loads 
were worked. The entire assembly acquired a strong 
hum when operated on a table or counter thin enough 
to produce a soundboard effect. Some of this vibration 
was immediately eliminated by careful dynamic bal- 
ancing of the rotating member. The remaining vibra- 
tion proved extremely stubborn, yielding only to a de- 
tailed study of each offending point. 

The rattle of the glass container was eliminated by 
fitting its base snugly against rubber pads in each of 
the four prongs on the casing that held it in place. 
The duronieter reading of this rubber was predicted 
on the basis of careful stress calculations to provide a 
gentle jamb fit when the jar was in working position. 
These pads were designed with T shaped keys that 
could be easily inserted in the casing prongs, greatly 
facilitating assembly and providing easy replacement 
without tools when it should become necessary. On the 
original model the rubber covers were cemented on the 
prongs and had a tendency to come off with use. More 
to the point, they were only of sufficient thickness to 
prevent damage to the jar if it should strike a prong, 
and no attempt was made to grip the glass container. 


ISOLATING MOTOR VIBRATION 


AVING thus prevented rattling of the glass con- 
tainer, the next step was to prevent the motor vi- 
bration from reaching the container, and vice versa. The 
original motor drove through a rubber coupling com- 
posed of two perforated metal elements moulded tigether 
to form a semi-flexible unit. This coupling was not suf- 
ficiently resilient to absorb all the vibration between the 
motor and the agitator. The amount of effective rub- 
ber in this coupling was increased by ingenious re- 
design. The new unit consisted of two identical steel 
stampings moulded together around a rubber cone of 
proper durometer reading. This attack reduced the 
coupling to its simplest form and successfully pre- 
vented nearly all transmission of vibration between the 
glass container and the motor. 
So far the vibration hunt had been highly profitable. 
As the vibrations set up at each point of power trans- 
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mission were regenerative, eliminating the rattles and 
shudders of the upper assembly already tended to soothe 
the vibrations of the motor. Dynamic balancing of the 
rotating elements had made the motor somewhat 
quieter, but it still had a slight periodicity and a mild 
tremor in action. While it would possibly cause no 
objections in the field, it was decided to make a work- 
manlike job of it and get rid of the last remaining 
vibration. This involved no little work. 

It had been apparent from the very beginning that 
no great improvement could be made as long as the 
motor was suspended from the top of its housing. 
Rubber motor mounts of sufficient resilience to prevent 
the transmission of vibration left the entire motor free 
to sway, developing a modulation as its drive went out 
of line that hampered the efficient operation of the 
unit. The only way this could be overcome was to 
make the upper mounting less important and give the 
motor additional support by a set of mountings below. 
Increasing the number of mountings made possible the 
use of rubber members having a higher durometer read- 
ing and successfully distributed the vibration over many 
points—while decreasing the motion at any one point. 
So much for the theory. 

In detail, the improved motor mounting was accom- 
plished by four molded rubber pads, of proper durom- 
eter readings, two each at the top and at the bottom 
of the motor. These were made in the shape of flanged 
circular segments of 90 deg. each, set in apertures pro- 
vided in the outer shell, in pairs, diametrically opposite 
each other. The upper pair were held in place by a 
flange on the motor housing just below the drive coup- 
ling. The lower pair were held in place by the motor 
support plate and secured by means of locating lugs. 
Like the upper pads, the lower pads were also disposed 
diametrically opposite each other—but at 90 deg. with 
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TORQUE 


GPEED TORQUE curves compared. A—For a 
typical ungoverned series motor. B—As used 
in the new blendor with a fan type of governor. 


reference to the top mountings, making a four point 
suspension with greater latitude, tending to dampen 
vibrations. By means of this system, a motor support 
with the greatest possible rigidity was accomplished, 
at the same time reducing vibration to a gratifying and 
negligible minimum. 

Solving this problem left only the “sounding board” 
effect to be considered. Obviously, this called for more 
rubber. The original Blendor had small rubber but- 
tons for feet, large enough to prevent scratching the 
table or bar surface but of a section almost ideal for 
transmitting vibration. The new feet were designed to 
contact the table with an appreciable area and were 
made of a rubber having a carefully calculated duro- 
meter rating. They were fitted into apertures in the 
casing fins and held in place by recessed bolts, speed- 
ing assembly and simplifying replacement. The addi- 
tion of these modified feet eliminated the last source of 
annoying vibration in the entire assembly. The unit 
now operated at any load without appreciable vibration 
or objectionable noise. Its only sound while running 
was a businesslike air noise of constant frequency and 
without modulations. The broad engineering was com- 
plete. It only remained to detail each element for pro- 
duction and to fit it in simply and economically with 
the overall design. 

While all this had been going on, the industrial 
designer, in charge of the overall job, had not been 
idle. Through close cooperation with the engineers, 
his engineering design for the plastic housing and styl- 
ing of the entire unit was finished and ready to receive 
the electrical elements as soon as they were completed. 
As all good industrial design should, his work began 
with a consumer survey to determine what the ulti- 
mate users would like in their new appliance. The re- 
sults of this study, coupled with an engineering analysis, 
produces the following elementary critique of the orig- 
inal design : 

The coordination of the elements could be greatly 
improved. The original base with its truncated cone 
form, set off by recesses, bore little relationship to the 
clover-leaf formed glass container. The base, in fact, 

(Continued on p. 106) 
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(A) VARIABLE VOLTAGE TRANSFORMER} ; 

(A) Variable voltage transformer capable of adjustment in numerous steps 
with excellent regulation characteristics and high efliciency. Designed for 
low voltage rectifiers, plating equipment, battery chargers, etc. In this 
construction an insulated secondary is provided with two contacts moving 
in opposite directions from the secondary center tap. In this way the de. 
voltage can be varied from zero to maximum. Standard designs provide an 
output of 0 to 130 for 115 volt input. United Transformer Corp., 150 Varick 
ot., New York, N. Y. 


(B) Two new time relays for machine or process controls where a circuit is 
to be kept closed for a preset time interval or kept open correspondingly. 
Illustrated is the closed circuit form. Synchronous motor-operated, these 
timers have an instantaneous reset feature and when restarted they repeat 
the timing without manual resetting. Available with inbuilt manual start 
button or can be supplied for remote control operation. The R. W. Cramer 
Co., Inc., Centerbrook, Conn. 


C) Fitted with inserted tips of a special alloy, characterized by its resistance 

to mushrooming and pick-up, these electrodes are designed specifically to 
meet those two major problems in the spot welding of aluminum. Available 
in various types of standard or special shapes. Progressive Welder Co., 
3050 Outer Dr., Detroit, Michigan. 





(D) Extruded plastics available in 12 ft. lengths and various widths and cross 

sections. Colors: black, white or red. Not affected by water, the finish is 

polished and permanent. Suitable for trim and edging specifications in various 
(B) TIME RELAY products where other materials may have been used previously. Julius Blum 
& Co., Inc., 532 West 22nd St., New York, N. Y. 


E) For small cranes and hoists this drum controller provides smooth, easy 

operation regardless of position of rope operating lever. Anti-plug feature 
increases drum life by making it impossible to whip drum from full forward 
to full reverse position. Can be reversed quickly yet a definite time delay 
is required in the off position. Available in self-centering rope lever, self- 
centering and non-self-centering radial lever types, for four or six speeds. 
Cutler-Hammer, Inc., 315 N. 12 St., Milwaukee, Wis. 


LOW TEMPERATURE HEATING ELEMENT." Consists of electric 
filaments which operate at sub-glow temperature and are interwoven with 
spun glass and other insulating materials. Has been successfully applied to 
room heaters of the safety type, and to heating pads as well as wall board 
heating and chicken brooder heating. Virtually immune to short circuits by 
foreign objects or moisture, the element offers high efliciency of usable heat. 
May be specified for many established and new application products. Heat 
Elements, Inc., Buffalo, N. Y. 


ALUMINUM PAINT SUBSTITUTE. Looks like aluminum paint — has 
approximately the same light reflection. Oil vehicle embodied in this paint 
penetrates into pin holes and rust pits in the metal, expelling any moisture 
which may be present; surrounding and effectively isolating any particles 
of rust; and forming a hard, durable, and yet flexible film. Can be painted 
over galvanized metals. One gallon covers approximately 800 to 1200 sq. ft. 
Is not affected by range in temperature from 100 deg. F. below zero to 800 
deg. F. above. Can safely be applied to damp metal or solid rust. Wilbur 
and Williams Co., Park Square Bldg., Boston, Mass, 





}(C) SPOT WELDING ELECTRODES 


(D) PLASTIC SHAPES 





(E) DRUM CONTROLLER 
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MATERIALS, FINISHES setree propucrs 


(F) AIRPLANE RELAY 


(F) Because of the better electrical characteristics at high frequencies and 
the low moisture absorption of the material, a transparent, acrylic plastic 
base for these airplane relays makes for better, more reliable performance. 
In aerial, military photography products the low specific gravity of the 
plastic is another advantage. At frequencies above 40 or 45 megacycles the 
plastic resists carbon tracking and dielectric breakdown better than do older 
types. Being thermoplastic, with greater resilience and impact resistance, 
this relay assembly base minimizes danger of breakage during installation. 
Kurman Electric Company, 241 Lafayette St., New York, N. Y. 


(G) Constructed to meet the need for a heavy duty, multiple contact, positive 
action, lever switch. Available with either locking or non-locking action, 
in almost unlimited series of combinations of contact assemblies which may 
be built up to suit specific requirements. Contacts are riveted to nickel 
plated phosphor bronze springs. Ample wiping action with heavy contact 
pressures on oval surfaces of contacts on “‘make-and-break”’ springs, insures 
clean contact surfaces, rapid liberation of heat and resultant continuous 
high capacity with long life. Donald P. Mossman, Inc., 6021 N. Northwest 
Highway, Chicago, Ill. 


(H) Centrifugal type coolant pump for use on lathes, shapers, milling, drilling 
and grinding machines where a steady stream of coolant or cutting oil is 
necessary. Constructed of cast iron and so designed that there is no metal- 
to-metal contact below the liquid level. Features an open impeller which ; aa hana ley 
allows small chips or grit to pass through the pump without harming or (G) LEVER SWITCH 
affecting it. Ball bearing, impulsion induction, semi-enclosed motor rated 
at ', hp., 1725 rpm., for use on 110 or 220 volt, 60 cycle, 1 phase current. 
Maximum pressure is 6 |b. per sq. in., maximum capacity 17 gal. per min. 
Available in two heights and three different types of mountings. Eastern 
Engineering Co., 45 Fox St., New Haven, Conn. 





(1) In this double-tlow mercury switch, two tails of mercury pulling in opposite 
directions over a ceramic barrier, until severed, prevent double contacting 
where vibrations exist. When closing, the two approaching bodies of mercury 
pile up a double thick electrical conductor. Double flow operates either as 
a slow rolling motion or on a very high speed mechanical snap action. Avail- 
able in unbreakable metal, in 10, 20, 35 and 65 amp. sizes. Durakool, Inc., 
1010 Main St., Elkhart, Ind. 


(J) Made by a process that combines flexibility with low stretch, great 
strength. Long life and great efliciency due to more and stronger load-carrying 
cords. Duplex-sealed, two-ply cover protects vital inside construction against 
dirt, grit, moisture, and other adverse elements. Operates at frequencies 
up to 98.9 per cent yet is extremely silent due to true V-shape construction 
with maximum groove-grip action in the sheave.  Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. 





(H) COOLANT PUMP 


BLACK,,.FINISHL. Gives high abrasion and wear resistance, resists rust, 
conserves application time and effects price savings. This finish is unaffected 
by any existing priority restrictions thus replaces strategic materials and is 
available for immediate delivery in any quantity. No special application 
methods or skills required. Alrose Chemical Co., Providence, R. I. 


PLASTIC SEAL BAKING ENAMEL. Of special interest where plastic 
and metal are combined in one product. Both can be finished to make them 
appear identical. This gives manufacturers an opportunity to use a low cost 
plastic, regardless of color and then finish to the desired shade. Duralac 
Chemical Corp., 84 Lister Ave., Newark, N. J. 






EXAGGERATED 
VIEWS 


1) MERCURY SWITCH 





(J) V-BELT 





DECEMBER 1941 71 








~—REW S&seu* PARTS, EQUIPMENT 


Ww ANANAANS 
DW 


Sor] 


(AA) AIRCRAFT RELAY 


(AA) For use at even extreme altitudes and designed to withstand vibration 
and high rates of acceleration, this aircraft relay will continue to operate 
satisfactorily under extremely high humidity conditions. Has two poles and 
self-cleaning contacts; coils for operation on dc. are particularly suitable for 
aircraft voltages. Small in size, light weight and sturdily constructed. G-M 
Laboratories, Inc., 4310 N. Knox Ave., Chicago., Il. 


BB) Two redesigned warm air furnace controls featuring outside adjustment 
are smaller and more compact throughout their entire construction. Visible 
calibrated dial, back of glass panel, indicates the operating range for which 
the control is set. The range (70-310 deg.) can be adjusted over the entire 
scale and the differential set for very close operation or widened to meet 
field conditions. An adjustable flange permits mounting instruments at any 
angle between 30 to 90 deg. Both the limit control and fan or blower control 
are equipped with non-corrosive mercury switches and furnished standard 
with a normal rating of 10 amp. 115 volt, 5 amp. 230 volt. Mercoid Corp., 
4201 Belmont Ave., Chicago, Ill. 





(CC) Offered in a wide range of size, material and thread systems and incor- 

porating a basic self-locking principle (a fiber locking collar which is an 

(BB) FURNACE CONTROL integral part of each unit), these lock nuts are available for blind-mounting 

: application. Designed to provide vibration-proof fastenings for removable 

elements, they are permanently riveted to the inside housing enclosures. 

The bolts, which are inserted from the outside, pass first through the re- 

movable plate, then through the structure into the stationary nuts. Elastic 
Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 


(DD) Available for use on 115, 230 or 440-volt circuits in capacities up to 
75 kva. May be used for supplying the correct, constant voltage to electrically 
operated processing machinery, radio equipment, fluorescent lighting instal- 
lations, testing equipment, etc. Output voltage and sensitivity are both 
adjustable over wide range by means of knobs at front. Has high efficiency 
and low exciting current characteristics inherent with variable voltage auto- 
transformer. Does not affect power factor of system. Superior Electric 
Company, 56 Harrison St., Bristol, Conn. 





(EE) Combines, in one compact unit, unusually wide range with fineness of 

adjustment. Consists of long potentiometer slide wire coiled helically into a 

small case with a slider contact rotated in the usual manner by a knob. By 

means of a simple guide wheel the slider contact automatically follows the 

(CC) LOCK NUTS helical path of resistance winding. With this arrangement any length of 
. resistance wire can be coiled into the case without requiring any more panel 
space than a conventional single-turn unit. Precision-built throughout and 
designed for use in instruments of the highest quality. Made in three and 
nine-turn models but can be designed to accommodate almost any length 


of resistance wire for use in most types of electrical instruments. National 
Technical Laboratories, 820 Mission St., So. Pasadena, Cal. 


FF) Ranging from small A line units to large oil cooled types of modulation, 
plate and filament supplies, these transformers are built for dependability 
under adverse conditions. Illustrated is a transformer housed in a standard 
tA case, type T-211. Application of these units range from low power, voice- 
frequency, ultra-light, portable transmitters and receivers to heavy-duty, 
high fidelity, broadcast components. Kenyon Transformer Co., Inc., 840 
Barry Street, New York, N. Y. 





(DD) VOLTAGE REGULATOR 


(EE) POTENTIOMETER-RHEOSTAT 





(FF) TRANSFORMER 
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(GG) To provide simple, stepless control of de. motors from ac. lines wher- 
ever a wide speed range is needed. Simplify and reduce space requirements. 
Standard units cover motor sizes up to 5 hp., 230 volt. Single dial control 
covers complete speed range of motor, both above and below basic speed. 
Motor is automatically accelerated to preset speed quickly and smoothly 
without excessive current peaks. General Electric Co., Schenectady, N. Y. 


(HH) To meet exposure or hard usage this 25-watt rheostat, mounted in 
perforated metal housing is now available. Flat lug terminals are brought 
out at rear of the casing while the front face has ear or locking pin engagement 
to permit non-turning panel mounting. Employs insulated metal core to 
support the winding which is imbedded in special inorganic cement. Units 
available in standard resistance values of 1 to 5000 ohms. and other values 
on special order. Clarostat Mfg. Co., 285-7 North Sixth St., Brooklyn, N. Y. 


(11) For still handier installation, bathtub type, oil-filled, non-inductive, 
paper section condensers in radio and electronic assemblies, these offer a 
wider choice of terminals. Normally not included among the standard 
metal-can types but rather intended for extra-heavy-duty requirements, 
these units usually have their terminals on one side of case, but can also be 
placed on top or bottom. Fixed, riveted lug type is standard, but stud-and- 


nut terminal with movable lug can be had on special order. Aerovox Corp., 
New Bedford, Mass. 


(JJ) To meet the needs of instrument makers and special equipment builders 
as well as those of mass production radio set manufacturers, high frequency 
iron cores, made by a new fabricating process, come in wide variety of 
lengths and shapes. Machined to accurate mechanical dimensions to meet 
precise requirements. Available in exceptionally large pieces and out-of-the- 
ordinary usages. L-shape cores, discs, spools, rings, tubes and other shapes 
are being made in addition to cuts and plungers for coils and permeability 
tuners. Henry L. Crowley & Co., 1 Central Ave., West Orange, N. J. 


(KK) For mechanical power transmission specifications where high torque 
capacities are desirable. Parallel jaws of each flange are free to float laterally, 
thus incorporating the well-known Oldham principle. Bearing surfaces of 
jaw flanges are chromium plated to furnish an extremely hard wear-resisting 
surface to transmit the load to the center block through special removable, 
non-metallic bearing strips. Primary lubrication for bearing surfaces is 
accomplished by lubricant impregnated in non-metallic bearing strips. 
American Flexible Coupling Co., Erie, Pa. 


RE-GALVANIZING RUST-PROOFING PROCESS permits the welding of 
galvanized or other sheets and structural metal parts, regardless of size, so that 
the joints are left in an entirely rust-proof condition. In the case of welded 
joints of galvanized material, re-galvanizing is accomplished at the time of 
welding and no re-dipping is necessary. Thus welded products can be manu- 
factured from galvanized sheets or shapes, eliminating the present practice of 
dipping the finished product to rust-proof it. Also permits the painting or 
enameling of a welded joint without danger of sweating, thereby eliminating 
the necessity of applying a filler coat before finishing such a joint. Galv-Weld 
Inc., Mutual Home Bldg., Dayton, Ohio. 


PHOTO-SENSITIZED METALS Photographic copies of instrument dials, 
escutcheon and name plates, templates of all sizes, plans, drawings, permanent 
records of all kinds, etc., can be made on sensitized metal surfaces by the usual 
contact printing method from an ordinary drawing, regular print or negative. 
For processing, ordinary photographic solutions similar to those used for 
photographic papers are recommended. ~Because it is a contact type emulsion, 
the necessity for expensive cameras and other equipment is eliminated. Re- 
public Engineering Products, Inc., 480 Lexington Ave., New York, N. Y. 


(JJ) HIGH-FREQUENCY IRON 





(KK) FLEXIBLE COUPLING 
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drills are rugged- 
ly designed to insure 
long and efficient serv- 
ice for continuous 
production. Unit (A), 
rated at 34 in. capac- 
ity in steel, has ball 
bearings on armature 
shaft and ball thrust 
bearing on chuck 
spindle. Drill (B) has 
chrome-nickel steel 
gears and shafts. 
Spade handle has 
breast plate for con- 
venience in holding 


and bracing drill. A Cincinnats Electrical Tool B 


Portable Tools That Help 


HILE thousands of product-building opera- 

tions formerly done by hand are now accom- 

plished by presses, lathes, grinders and similar 
machine tools, close analysis of nearly any manufactur- 
ing, fabricating or assembly process reveals that a large 
proportion of the total operations are performed with 
electric motor-driven hand tools. Thus, in the fabrica- 
tion and assembly of refrigerators, air-conditioning 
units, washing machines, radio receivers, vacuum clean- 
ers, automobiles, aircraft and many other products, 
portable drills, screw drivers, nut runners, tapping 
tools, grinders, sanders, saws, shears, etc., play impor- 
tant parts. 

For drilling in steel, aluminum, wood, alloys, com- 
position material, etc., many types of portable drills are 
utilized. For driving wood screws, bolts, lag screws, 
self-tapping screws, etc., and also for nut running and 
tapping operations, power drivers in many forms are 
used. For cleaning castings and removing weld spots, 
as well as for surfacing, buffing, polishing and wire 
brushing operations, portable grinders and sanders are 
extensively employed. 

Electric hand saws, supplied with various types of 
blades and abrasive discs, are utilized in fabricating 
processes for cutting sheet lead, aluminum, brass, cop- 
per and stainless steel. Such tools are also employed 
for cutting and slotting in porcelain, asbestos, slate and 
marble, as well as in all types of wood and synthetics. 
Portable electric shears, designed to follow either 
straight or curved lines, are used in sheet metal cutting. 


ere for continuous duty on radio, refrigerator 

and similar production lines, this drill is rated at 14 in. 

capacity in steel. End handle has 2-pole, momentary 

Skilsaw contact switch with lock for continuous operation. 











Syntron 





Available in many compact, powerful, 
easy-to-handle designs, both for inter- 
mittent and continuous production 
use, motor-driven portable tools are 
built in a wide range of sizes and ca- 





ORTABLE tools are made in models rated for 

either intermittent or continuous production use, 
and are furnished with various types of easy-grip han- 
dles and convenient switch arrangements to meet vary- 
ing conditions of operation. In most cases, they are 
powered by universal motors designed to operate on 
ac. or de. voltages ranging from 110 to 250. High 
cycle tools, so called, are driven by 3-phase, 180 cycle, 
squirrel cage induction motors which are generally rated 
at 220 volts. 

Electric hand drills range in size from small, high 
speed types weighing as little as 34 oz., to large, heavy- 
duty models weighing up to 66 lb. They are made 
with drilling capacities in steel varying from %¢ to 
1¥%4 in. Drilling capacities in wood are usually about 
double those in steel. Most types of small and medium 
sized drills are designed with pistol grip handles which 
have built-in trigger switches, although some models 
utilize slide and toggle switches. Trigger switches are 
normally of the momentary contact type with a lock 
for continuous operation. Larger drills, in addition to 
pistol grips, are also equipped with spade handles and 
detachable pipe handles. Three-jaw chucks are gen- 
erally used except on large, heavy-duty drills, 7-in. 
and over, which employ tapered sockets instead. 

For reaching out-of-the-way places, angle attach- 
ments can be used with many types of drills. Some 
units can also be used for running hole saws, buffing 
wheels, grinding wheels, scratch brushes, etc. Hole 
saws are available in coarse-tooth, tungsten steel types 
for cutting wood, fibre, moulded synthetic resin, cast 
iron and all thick, coarse materials. Fine-tooth, tung- 
sten steel hole saws are furnished for cutting sheet 
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metal, steel, porcelain and all thin or sheet materials. 
High-speed steel types can be used for any material 
that can be cut with a hack saw. 

Small, compact drills are made in many forms suit- 
able for close-quarter production drilling on radios, 
refrigerators, automobile bodies, aircraft, sheet steel 
parts, etc. One type, weighing from 2% to 234 Ib. 
is built in capacities ranging from %¢ to %% in. in 
steel. This drill has a die-cast aluminum frame and 
employs chrome-nickel, helical gears between the motor 
and chuck. A second unit, provided with triple-reduc- 
tion hardened steel gears, can be furnished with spindle 
speeds ranging from 550 to 3000 rpm. for light or 


heavy drilling. Ball bearings are used on the motor 


the sealed-type design, and on one form of drill are 
mounted in integrally-cast steel inserts. On some units, 
the spindle is supported by a ball bearing on the chuck 
end and by a needle bearing on the back end. On 
heavy-duty units, designed and powered for continuous 
drilling in steel, the spindle is supported on tapered 
roller bearings. Gears and pinions are made of heat- 
treated nickel steel or chrome-nickel steel. The motors 
are fan cooled, the housings being supplied with air 
slots or holes which, on some models, are screened to 
prevent entrance of dirt or chips. Connector cords 
usually consist of 10 to 15 ft. of rubber insulated, 3-con- 
ductor cable, the third wire being used for a ground 
connection. 


Speed Product Assemblies 





pacities for drilling, grinding, sand- 
ing, screw driving, nut running, saw- 
ing, shearing, reaming and _ similar 
operations. Here discussed in a highly 
tangible review of outstanding types. 


armature shaft while bronze bearings are used for the 


spindle and intermediate gears. 

On another drill, the armature bearings are made 
of graphite-impregnated bronze. The spindle revolves 
in a grease-lubricated bushing with a ball thrust bear- 
ing to handle the thrust load. The frame, gear plate 
and gear head of this drill are cast from aluminum 
allov. For use in radio assembly work, where the final 
testing of sets is adjacent to the assembly line, a drill 
equipped with a radio interference filter is available. 
The filter consists of reactances and condensers in a 
compact unit which is mounted in a special cap on the 
housing of the drill. 

Medium and heavy duty drills generally employ ball 


bearings throughout their construction. These are of 





DECEMBER 1941 





Screw drivers and nut runners are designed in 
much the same way as drills, the chief difference being 
in the use of a clutch in conjunction with the spindle. 
Two forms of clutch are in common use, the positive 
tvpe and the adjustable type. Positive clutches are 
used to provide a free spindle while the motor is run- 
ning. This is accomplished by the clutch being held 
normally open or disengaged by a spring. After the 
screw or nut has been engaged by the bit or socket, a 
forward pressure applied to the tool compresses the 
spring and engages the clutch jaws. When the fastener 
has been driven home, a slight easing of forward pres 
sure permits the jaws to disengage. Rotation of the 
driving clutch member then engages the next jaw, caus- 
ing a hammer blow on the mating jaw which is trans- 
mitted to the fastener, driving it tighter. The hammer 
or “ratcheting” action may be continued at will until 
the fastener is sufficiently tight. 

Where uniform tightness of the fastener is desired 
on jobs presenting a variety of conditions, an adjust- 
able clutch is utilized in addition to a positive clutch. 
These devices offer torque adjustments within given 
limits to compensate for load variations and accomplish 
a satisfactory degree of uniformity on many operations. 
On one driver, an adjustable clutch of the friction re- 
lease type is employed. The reduction gears, between 


las. Clark, Jr.. Electric MALL, compact 

drill (A), weigh- 
ing 234 lb., has heat- 
treated alloy steel 
spindle with splined 
gear mounting. Sim- 
plicity of assembly 
gives easy access to 
any part for inspec- 
tion. For drilling 
aluminum and stain- 
less steel, unit (B) is 
available with no- 
load spindle speeds of 
2000 or 600 rpm. De- 
sign of tool permits 
Operator's wrist to be 
in straight natural 
position at all times 








Speedway Mfg. 


the armature and driving spindle, are mounted in a 
spider or brake drum which is surrounded by a brake 
band in the gear housing. An adjusting screw actuates 
a wedge along the openings of the brake band, varying 
the friction against the drum. The gear train func- 
tions normally until the resistance of the driven fastener 
overcomes the frictional load between the drum and 
band, at which point the drum and its gear assembly 
merely rotate around the spindle gear with the spindle 
remaining stationary. In another type of clutch, steel 
balls roll between hardened and ground plates, one of 
which is recessed. The balls are retained in the recess 
by a single compression spring and the drive bit holder, 
and jump out when the previously determined spring 
tension is reached, thus stopping further turning of the 
bit holder. 

In selecting a power driver for a specific application, 
the type and size of screw or bolt to be used must be 
taken into consideration, as must also the characteris- 
tics of the material into which the fasteners are driven. 
This is especially true of wood, where the density of 
grain, the degree of seasoning and the depth of drive 
are important factors in determining power require- 


electric hand saw (A) 





ROVIDED with a 
ripping guide and 
accurate depth and 
bevel adjustments, 


can cut wood, tile, 
marble, slate and sim- 
ilar materials. Saw 
blade speed is 4600 
rpm. Hand router 
(B), driven by *¢ hp. 
motor, can perform 
hundreds of wood- 
working operations. al 


A B 





Stanley Electric Tool 


ments. Density and grain are also important in syn- 
thetics, but to a less degree than in wood. In metal, 
the power should not be so great as to overdrive and 
strip the threads. For pre-tapped machine screw and 
nut driving, little power is required for “running down” 
but full momentum is utilized to tighten in the final 
impact. Where the fastener is drawing pieces together, 
the constantly increasing load reduces momentum and 
requires greater power for final tightening. This also 
applies to wood screws where the torque increases as 
the screw is driven in and momentum effect is neg- 
ligible. 

Tapping tools, designed for threading holes in steel, 
cast iron, brass, aluminum, etc., are built with the same 
basic features as screw drivers and nut runners. In 
addition, they are equipped with an automatic reversing 
mechanism incorporated in the gearing. The reversing 
mechanism engages when the operator pulls back on 
the unit and backs the tap out of the threaded hole at 
about twice the tapping speed. This tends to reduce 
materially the time required for tapping and eliminates 
the need for a reversing switch. 

Grinders, which are used for snagging and grinding 


CHARACTERISTIC OF SOME PORTABLE ELECTRIC TOOLS 


Type of Tool Used For 


Powered By Remarks 





Drilling in steel, aluminum, wood, alloys, 


Drills coe 
composition material, etc. 





Driving wood screws, self-tapping screws, 


Power Drivers | . 
| lag screws, machine screws and nuts. 





| Threading holes in steel, cast iron, brass, 

















Tappers . 
PPE aluminum, etc. 
| Grinding castings, cleaning molds, smooth- 

Grinders | ing weld spots, buffing, polishing and wire 

| brushing. 

Sanders | Removing fins and scale from iron castings, 
smoothing round joints, lacquer rubbing, 
wood surfacing, etc. 

Ripping in all kinds of wood, cutting 

Saws | brass, aluminum, copper, lead, slate, as- 

| bestos, porcelain, marble, etc. 
° ae : 7 
ng sh steel 1, | 

a | Cutting sheet steel or galvanized iron, | 


| monel metal and stainless steel. 


Universal motors, ac. or dc., 25, | Run at spindle speeds ranging up to 5500 
50, 60 cycles, 110 to 250 V. | rpm. 


Capacities in steel range from 3% to 11% in. 
| Wood capacities are about double these 
| values. 

Can drive wood screws up to No. 20 x 4 

in., nuts and bolts up to 1 in. diam., etc. 





Tapping capac ities: 


DECROE TENE oo sercie ose ccasqcrnmas to 3¢ in. 

ERED 55 cis braves ee cies to 3¢ in 

In brass or aluminum......... to 14 in. 
ea 





| Can accommodate wheels up to 8 in. diam. 





| Made in single speed and two-speed de- 
| signs. Can be used with abrasive discs up 
| to 9 in. diam. 


| Blade diameters range from § to 16 in. 
| Maximum cutting depths in wood vary 
from 13% to 4% in. 

| Can cut up to 12 gauge hot rolled steel, 
other materials in proportion, at speeds 
up to 15 ft. per min. 














Flexible Shaft Grinding, buffing, sanding, drilling, ream- | Single-phase and 3-phase motors, 
| also universal and dc. motors. 


ing and similar operations. 
Drilling, reaming, screw driving, nut run- 
ning, tapping, grinding, shearing, buffing, 
polishing, sanding, etc. 


High Cycle 
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| Squirrel cage induction motors, 
| 3-phase, 180 cycles, 220 V. 


Made in two general forms—direct drive 
and multi-speed countershaft drive. 








Advantages include maintenance of speed 
and power under load, and light weight 
against comparably rated tools. 





ELECTRICAL MANUFACTURING 

















Vultee Basic Trainer, BT-13A, fabricated by Vultee Aircratt, Inc., 
Vultee Field Division, Vultee Field, California 


VULTEE CANOPY FRAMES 


OF EXTRUDED PARTS 


The use of magnesium alloys in the extruded 


form is progressing rapidly. In airplane con- 
struction, for example, such parts include 
extruded sections of DOWMETAL”* for seats, 
panel stiffeners, fillers, various cabin parts 
and for canopy framing, such as the cockpit 
canopy for the Vultee Basic Trainer BT-13A, 
shown above. 


DOWMETAL, unique as a weight-saving metal, 
is readily fabricated by all the usual methods. 
Dow invites 


Technical data is available. 


consultations. 


*Trade Mark Reg. U.S. Pat. Off 


MAGNES UY 





DOWMETAL extruded and die cast parts are used for 
the cockpit canopy of the Vultee Basic Trainer BT-13A 


A CITATION OF USEFULNESS 


It is gratifying to Dow that magnesium is playing such 
a vital role in the furtherance of our security program. 
Millions of pounds of this metal, produced by Dow, are 
now going into aircraft and other defense equipment. 
Placement on the priority list is, truly, a citation of dis- 
tinction—evidence of indispensable usefulness which 
industry understands and appreciates. 


THE DOW CHEMICAL COMPANY 


MIDLAND MICHIGAN 


New York City, St. Louis, Chicago, San Francisco, 
Los Angeles, Seattle, Houston 





castings, cleaning molds, grinding heavy welds, etc., 
are made in sizes to accommodate wheels up to 8 in. 
diam. and are available with spindle speeds ranging up 
to 5500 rpm. Many grinders can also be used for wire 
brushing, buffing and polishing. Most types are fur- 


h end handles having shaped grips which 


nished wit 
prevent the tool from turning in the operator's hand. 
On some units, also, an eyebolt is provided at the point 
of balance for spring suspension when desired. Com- 
pletely enclosed commutator and switch compartments 
protect these parts from abrasive dust. 

Small, high-speed hand grinders are available in a 
number of designs with spindle speeds ranging from 
18,000 to 22,000 rpm. One unit, which can be furnished 
with a variety of abrasive wheels and high speed rotary 
files, has a motor housing of moulded synthetic resin for 
cool handling. The spindle housing is made of aluminum 
and is covered with a rubber sleeve. The motor end 
cap encloses an air cleaner which has a bronze wool 
filler to pick up dust and dirt. On another tool, both 
the motor and spindle housing are moulded from a non- 
heat-conducting composition material. This unit is 
provided with a positive spindle lock for changing 
wheels, extensions, or chucks. A third unit has a motor 
housed in an alloy steel shell. The spindle on this 
grinder is ball bearing mounted and is connected to the 
armature shaft through a flexible coupling. Overload 
protection is furnished on one form of die grinder by 
means of two fuses which are located in a small hous- 
ing attached to the motor frame. These fuses have a 
time lag element which permits a momentary overload 
without kicking out. 

Disc sanders can be used with abrasive wheels, wire 
brushes, polishing pads, etc., on flat, concave and con- 
vex surfaces of metal, wood, composition and other 
materials. They are built in both single-speed and two- 
speed designs and can accommodate abrasive discs up 
to 9 in. diam. Many types have housings made from 
aluminum alloy with air slots designed to prevent dust 
and metal particles from blowing up in the operator’s 
face. Alloy steel gears are generally employed with 
shafts mounted on grease-sealed ball bearings. Elec- 
trical parts are sealed from abrasive dust, one unit in- 
cluding for this purpose a specially built compartment 
which completely encloses the commutator and brushes. 


Dumore 
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ESIGNED to a eee 

maintain speed 
and power * under 
load, this high cycle 
screw driver( A )and 
nut runner weighs 
12 Ib. and has a 
spindle speed of 750 
rpm. Can drive up 
to No. 20 wood 


screws and %¢ in. 4 





machine screws. Simple wobble mechanism produces an oscil- 
lating movement on this reciprocating file (B) which is used 
for cleaning small die castings and for general filing operations 


Two-speed sanders generally employ transmission 
gearing for shifting from one speed to the other, al- 
though on one type the change is accomplished elec- 
trically by simply pressing a button. They are designed 
to be used with different sized abrasive discs or with 
different forms of attachments. One sander, for ex- 
ample, is furnished with a 9 in. diam. disc designed 
to operate at 2700 rpm. When the disc becomes worn, 
it can be trimmed to 7 in. diam., and operated at 4200 
rpm. This tool is equipped with two sets of double 
gears, and a transmission gear which is shifted from 
one to the other by means of a gear shift set in the top 
of the gear housing. In another sander, by means of 
the gear shift arrangement, it is possible to convert the 
tool from a high-speed sander to a low-speed polisher 
or, when the pad is replaced by a chuck, into a right- 
angle drill. 

Electric hand saws are built with blade diameters 
ranging from 5 to 16 in. and with maximum cutting 
depths in wood varying from 13¢ to 45¢ in. They are 
ordinarily supplied with combination blades for ripping 
in all kinds of wood and for general cross-cutting. High 
speed, hollow-ground blades can be supplied for cutting 
flat or corrugated metals, such as cold rolled sheet stock 
and stainless steels in thin gauges. Blades are also 
available with teeth shaped and set especially for cut- 
ting sheet and tube copper, brass, bronze, lead and 
aluminum. Abrasive discs are used extensively for cut- 


high speed 
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ticularly suited for grind- 
ing clearances, working 
down contours, grinding 
Out cavities, profiling, 
testing steel by the spark 
method, etc. Unit (B), 
weighing 12 oz., has a 
spindle speed of 25,000 
rpm., and is suitable for 
grinding, drilling, polish- 
ing, cutting, sanding and 
Sawing in nearly ll 
materials. 
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Industry’s 
“SMALL ARMS” 
in the 


ARRIVE 


The spotlight is on the aircraft plants... the 
shipyards .. . the arsenals .. . but there’s equal 
pressure on the plants where the small metal 
parts are made ...small parts both for the ma- 
chines of war and for the purposes of peace. 

Many of these parts are made by Scovill. The 
illustration represents facilities for stamping, 
drawing, forging, assembling, cold heading, 
screw machine products, eyelet machine work, 
and screw products, for Scovill has facilities for 
making in quantity metal parts and products 
to exacting specifications. 

Its engineers... its high-production machin- 
ery ...its controls over metals and manufactur- 
ing — permit economical, efficient production 
that counts most in periods like the present... 
and helps to build 
a better future. 

Get a better pic- 
ture of Scovill 


through reading 
the book ‘Masters 


of Metal.” Address | MANUFACTURING COMPANY 
65 Mill Street, WATERBURY, CONN. 


Waterbury, Conn. 


Scovill Masters Metals ...To Help Defend the America of Today 


..- Build the America of Tomorrow 
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Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, 
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Chicago, Cincinnati, San Francisco, Los Angeles. 


IN CANADA: 334 King Street, East, Toronto, Ontario 
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A JALEXIBLE shaft tools are useful on many kinds of pro- 
duction work. On single-speed unit (A), both motor 

and handpiece are ball bearing equipped. Casing is of the 
rubber type, steel reinforced. Multi-speed countershaft 

tool (B), powered by a % hp., 1750 rpm. motor, provides 
spindle speeds of 825, 1225, 2400 and 3400 rpm. Bench 
model unit (C) is especially adapted for high speed burr- 

ing, grinding, and polishing of special parts in airplane 

engine manufacture. 


ting cast iron, enamel tile and alloy steels, and also 
for cutting and slotting in slate, marble, asbestos, porce- 
lain and similar materials. 

As ordinarily constructed, portable electric saws in- 
clude a gear reduction unit, a tilting base for making 
bevel cuts, a saw or loop-type handle with a built-in 
trigger switch, a rip-fence guide, safety guards, and a 
rubber-insulated, 3-conductor cable and attachment 
plug. On one type, speed reduction is accomplished 
through a steel worm and a bronze worm wheel. A 
lower guard, surrounding the saw blade, is mounted 
on ball bearings and telescopes into the upper guard 
when the saw is in use. Adjustment for depth of cut 
is controlled by turning a knurled nut and raising or 
lowering the saw base as required. To adjust for angle 
cuts, a wing nut is loosened on the base which may 
then be tilted to any angle up to 45 deg. 

One end of the ground wire of the 3-conductor cable 
is attached to the frame of the saw inside the housing 
while the other end extends out the side of the attach- 
ment plug and may be clamped to any pipe or metal- 
work which is completely grounded. An instant-release 
trigger switch is incorporated in the saw-grip handle. 
On another type of saw, the handle extends over the 
top of the motor housing and has a built-in, two-pole 
switch which can be operated independently by either 
of two triggers located at convenient points on the grip. 

Portable shears are designed to cut all types of 
sheet metal quickly and accurately and can easily fol- 
low straight, curved or irregular lines. Several models 
are available, ranging in weight from 634 to 20 Ib. One 
unit can cut up to 18 gauge sheet steel or galvanized 
iron and approximately one gauge thinner in monel 
metal and stainless steel. In copper, aluminum, lead 
and other non-ferrous metals it can cut up to about 
50 per cent greater than its rated capacity for steel. 
Shearing is accomplished by the rapid reciprocating 
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R. G. Haskins Walker-Turner 
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action of a vertical blade against a stationary horizontal 
blade. The latter is set in a special shoe which indi- 
cates the correct cutting angle and adapts the tool to 
all types of cutting work. 

\nother shear is designed to cut up to 12 gauge hot 
rolled steel at speeds ranging up to 15 ft. per min. and 
can be used at a minimum radius of 2% in., either right 
or left hand. The motor armature and steel worm are 
mounted on ball bearings as are also the bronze worm 
gear and the alloy steel eccentric shaft. This unit has 
a saw handle with a built-in trigger switch, and is also 
provided with a swiveling “T” type handle on top of 
the motor housing. 

High cycle tools, which are powered by 3-phase, 
180 cycle, squirrel cage induction motors, are available 
in a wide range of sizes for drilling, reaming, screw 
driving, nut running, tapping, grinding, shearing, buff- 
ing, polishing, sanding, etc. Their outstanding advan- 
tages include the maintenance of speed and power under 
load, plus greatly reduced weight in comparably rated 
tools. From no-load to maximum-load the speed of a 
high cycle tool drops only about 20 per cent, while at 
the same time the power increases as maximum load 
is approached. These factors are especially important 
on nut running operations where final impact does most 

(Continued on p. 98) 


PROVIDED with 

tem to one gear 
reduction in the 
working spindle, 
this tool can be 
changed from a pol- 
isher to a drill, 
sander, grinder or 
wire scratch ma- 
chine. Water valve 
attachment permits 
use for wet sanding 
painted surfaces and 
for cleaning prod- 

ucts. 
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is to keep the Wa els 


Today's number one job 


industry moving. 


That’s why, day by day, more Flectrical 


ing to Westinghouse 2 TB 


turers are turnin 4 
foremost supplier of insulating Materia 





Westinghouse offers you the world’s most com- Because you can fill all of your insulation needs 
plete insulation line—varnish, tape, mica, sleev- from one source, you save time in ordering... 
ing, paper, treated fabrics, asbestos cloth and benefit by single supplier responsibility . .. assure 
other materials. yourself of uniformly high quality. 

Westinghouse Insulating Materials are products 
of electrical manufacturing experience . . . tested 
by time and successful usage . . . used throughout 


the vast Westinghouse electrical equipment manu- 
facturing operations. 


Every product is backed by Westinghouse re- 
search facilities—this provides immediate avail- 
ability of improved products and the prompt 
solution of new problems. Every user benefits by 
Westinghouse engineering follow-up. 


We suggest that you investigate Westinghouse 
Insulating Materials today. 


Westinghouse 


INSULATING MATERIALS 
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Pow ER 
WIKRE 
WOUN D 
R ESISTOR, 


WRITE FOR THESE 
RESISTOR DATA BULLETINS 


Invaluable as engineering, design or buy- 
ing guides, these Bulletins are available for 
every IRC fixed or variable resistor type. 
BOT Meal le Mealinl ) (tM cola) 
assist youin TT Te Tiare) the right resistors for 
the job—of the right size, type and shape 
—with the proper protective coatings— 
with the right terminals—and designed for 
utmost ease of handling on yourassembly 
line. Please ask for them by bulletin num- 


ber as specified under the illustrations. 





urea oc er eed 


“IRC or equal” appearing on 
the majority of defense equipment 
specifications is the direct result of 
IRC’s long years of intense speciali- 


zation and resultant leadership in 


the design, production and appli- 


cation of quality resistance units. 


This leadership means the conven- 
ience of securing all resistor types 
from a single source of supply. It 
means doing away with guesswork 
in making resistor selections. It 
means eliminating experimentation 
with units which have not fully 
proved themselves under ultra-ex- 
acting defense conditions. It helps 
avoid delays—safeguards against 
annoying rejections — and insures 


proper functioning in service. 


Equally important, it means the 
immediate availability of skilled 
engineering help, fully familiar 
with defense needs, fully equipped 
to aid in the selection of the 


best resistor for your application. 


IRC Resistors are also produced and 
used for vital defense requirements in 
Canada, England, Australia, and Russia. 


TANCE COMPANY 


401 N. BROAD ST., PHILA., PA. 








Up-To-Date 


In Product Identification 





Without an indication of trade name 
or that of the maker, plus in many in- 
stances permanently available operat- 
ing or maintenance instructions, the 
electrically energized product would 
be a most unusual offering indeed. 
Certainly, a but-partly-effective one. 
So the engineer-designer seeks to de- 





termine those identification facilities 
—nameplates, decalcomanias, labels, 
dials, etching methods, etc., etc., which 
will best serve his specific needs. De- 
fense scarcities raise some new prob- 
lems. Service in defense products pre- 
sents some new performance needs. 
Once again, first-aid-to-the-specifier. 





IMPLEST, and perhaps earliest, form of product 

identification consisted in casting the maker’s 

name, and other prominent information, into the 
body of the machine or device. In view of the present 
plate material shortage, this practice may well be re- 
sumed to some extent during the current emergency. 
Doing so presupposes that the machine is of cast con- 
struction which may be of iron, steel, aluminum or 
various zinc alloy compositions. Principal objection to 
the practice lies in the difficulty of clearly casting small 
lettering so that its practical use is generally confined 
to markings of considerable size. 

The first name plates were simply plain pieces of cop- 
per, brass or other soft metal upon which the desired 
information was stamped with steel letters. These were 
attached to the frame of the product by screws or rivets. 
Much improvement has been made in methods of mark- 
ing, as well as in the character of the plates, and this 
form of plate is still in general use. 

One improvement over the plain stamped plates came 
with the use of plates cast from the softer metals with 
the desired lettering. These have the advantage of 
permitting the use of raised letters which are more 
readily read from an angle than the plain flat lettering. 
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Etched name plates have the lettering, or design, in 
relief produced by a chemical process in which acid is 
used in the place of tools or dies to remove a portion of 
the metal so that it will stand out clearly from the base 
of the plate. The design to be etched is reproduced 
from a black and white drawing, by photogravure, onto 
a master zinc which is then used, in an offset press, to 
transfer the design to the plate to be etched. After the 
application of a protective coating to the lithographed 
design, the metal plates are immersed in acid solutions 
which bite into the exposed parts leaving the protected 
portion standing out in clear relief. The depth of this 
etching may vary from 0.001 to 0.003 in. 

Similarly, the surface of the plate other than the 
design may be given the protective coating so that the 
design is etched into the plate below the protective 
surface. Such a process is called reverse etching and 
the lettering or design may then be filled with white 
or colored enamel to enhance their effectiveness. The 
metals ordinarily used for etched plates are brass, 
bronze, zinc or aluminum although on account of the 
shortage of many of these metals, due to defense prior- 
ities, other sheet metals may come into use. 

The etching of the identification may often be done 


ECALS offer 
remarkable 
ranges of possible 
sizes, colors, color 
combinations etc. 





MANUFACTURED BY 
NORTHWESTERN MANUFACTURING CO. 


MILWAUKEE, WIS. 
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44% // MARKS 
THE 
SPOT 


or how Fiberglas* licks motor 
overload on trolley cars. 








TO COMPETE WITH auto traffic at stop lights, trolley car 
“pick-up” was stepped up. Resulting overload on motors, 


tling for repairs. Since being insulated with Fiberglas, 


>» 


motors have run 3 years without failure, expected to run 


operating under tough conditions, required yearly disman- 


4 more years! Maintenance saving estimated at 40%. 


Does this mean Fiberglas is a motor “Cure-all’’? 


_ and many other spectacular 


examples of improved motor per- 
formance made possible with Fiber- 
glas might lead to the conclusion in 
the minds of some that Fiberglas is 
indeed a motor “cure-all.”’ This is 
especially true in these times of over- 
worked equipment and resulting 


breakdowns. 


However—we the makers of Fiber- 
glas make no exaggerated claims that 
its use automatically corrects all 
motor failures. It must be properly 
incorporated into the design of the 
motor and its application carefully 


controlled to fully utilize these basic 
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advantages. 

F iberglas hasaconsiderably greater 
margin of safety than cotton and a 
demonstrated longer life under high 
temperature conditions than asbes- 
tos. This means that your present 
equipment, re-wound with Fiberglas, 
can better withstand excessive loads 
for abnormal periods of time with- 


out insulation failure. 


Reinsulating Class A Equipment, 
Fiberglas permits a safe increase in 
horsepower output, because it allows 
higher operating temperatures. 
Apply these two Fiberglas advan- 


tages to motors or generators, and, 


in general, you secure added protec- 
tion against breakdowns—wise in- 
surance in these days of continuous 
three shift production. Specify Fiber- 
glas to your repair shop. Order Fiber- 
glas-insulated equipment from your 
manufacturer. Owens-Corning F iber- 
glas Corporation, Toledo, Ohio. In 
Canada, Fiberglas Canada, Ltd., Osh- 


awa, Ontario. 


*T. M. Reg. U. S. Pat. Of 


OWENS-CORNING 


FIBERGLAS 
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upon an element of the product itself, thus insuring the 
permanence of the identification and, perhaps, adding 
something to the pleasing appearance of the overall 
areas. 

embossed or stamped plates are made of any metal 
which readily yields to stamping by the use of dies and 
such plates are made in a wide variety of forms and 
designs. The letters may be stamped into the metal in 
intaglio or embossed in low or high relief which are the 
most easily readable. The intaglio plates may be filled 
with any color contrasting with that of the metal and 
the letters of the embossed plates may also be given 
contrasting coloring to improve their effectiveness. A 
frequent practice in die-struck plates is to have the let- 
ters appear in high relief while the base of the plate is 
deeply embossed in a checkered or stippled pattern. 
When the letters are so raised above the surface, they 
may be polished without in any way affecting the base 
of the plate. Embossed plates may be readily made 
from metal as thick as 3¢ or as thin as 0.002 in. Plates 
of the heavier sizes are usually screwed or riveted to 
the surface of the machine or device which they identify 
while those of lighter section may have gummed backs 
of a high-grade re-moistening glue which will readily 
and firmly adhere to the surface of cardboard, glass, 
and porcelain enamel. Cementing is more satisfactory 
for the attachment of the light metal plates to such 
surfaces as stainless steel, plastics, chromium and gal- 
vanized iron and to such rough surfaces as wrinkle 
finishes. 

There is practically no limit to the intricacy that may 
enter into the design of die-struck plates, but it should 
be born in mind that such plates involve the use of 
special dies the cost of which will vary directly in pro- 
portion to the elaborateness of the design. When a 
small number of plates, a matter of a few hundred, is 
to be used, the cost of such plates may be relatively 
high but when the number runs into the thousands, 
their cost, after the cost of the original die or dies, is 
likely quite reasonable. 

Lithograph name plates are offset printed on metal 


AND-BLASTED sstencillings are readily 


at the left, around the object to be marked. 
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made 
upon various surfaces by using a steel mask, as 


. ‘YPICAL stamped metal name plates (A). Etched 
plates, (B) and cast ones too, may have blank 
spaces where steel-stamp impressions may be added. 





which has been specially prepared for adhesion. After 
printing, the plates are coated with clear lacquer and 
given a thorough baking to insure serviceability. This 


process provides a type of plate which may be as strik- 
ing as desired and is economical to produce, as com- 
pared with embossed or die-struck plates, since the 
expense of the lithograph plates is much less than that 
of steel dies. The metals usually employed are copper, 
brass or aluminum although the latter is at present in 
the restricted class. Any color or combination of colors 
may be employed but, when economy must be con- 


sidered, more than two colors should be avoided. 


NOTHER form of lithographed plate is the trans- 

fer or.decalcomania, “decal” to the trade. In these 
the designs are printed on a special type of very thin 
transparent paper which, when the transfers are sent 
out for use, are attached by adhesion to sheets of ab- 
sorbent paper. These are cut up into individual plates 
An individual decal 
is dipped in water for ten or fifteen seconds by which 


as they are desired for application. 


time the backing paper is loosened from the transfer 
which is then slid off, face up, onto the location in 
which it is to appear on the product. The transfer is 
then pressed down firmly with a soft rag or blotter and 
allowed to dry. When dried it presents an extremely 
hard surface which will withstand considerable abuse 
without injury and it presents the appearance of being 
integral with the surface to which it is applied. A 
coating of lacquer is then frequently applied for added 
protection. 

Since many of the metals from which other name 
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MACHINERY 


Means Vital DEFENSE 
PRODUCTION LOSS 


@ Select carefully the fuses that protect your electrically 
driven production machinery. Reliability and accuracy are 
necessary to prevent unnecessary shutdowns—and to prevent 


motor burnouts that may cause serious long time delays. 


And today, the protection of motors is particularly im- 
portant because replacements cannot be as promptly 
secured as usual. It will pay you to specify your fuses by 
name.—Jefferson-Union Renewable Fuses have been first 
choice for more than a generation. Uniform accuracy, 
rugged construction, easy renewal of links assure long 
life and maximum protection. .. . Your IEFFE whole- 
saler can supply you... JEFFERSON FERSON 
ELECTRIC CO., Bellwood (suburb of PRFERSQ 
Chicago), Illinois. Canadian Factory: 

60-64 Osler Ave., W. Toronto, Ontario. FLISES 
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PeaariION thermometer 
with porcelain enamel dial. 


plates are made involve the use of materials which are 
now difficult or impossible to obtain, the decal offers a 
ready substitute in many ways quite satisfactory. There 
are, obviously, conditions of wear and rough usage 
which frequently make the metal plate necessary. 

The design and styling potentialities of decals in 
either form or color variations are literally unlimited. 
Each color, however, means an additional run through 
the press so that the elaborateness of any design de- 
pends upon the amount the user is inclined to spend. 
The field for the use of decals is extremely wide since 
they may be produced in designs as small as a quarter 
of an inch or of sufficient size for application to the 
sides of heavy trucks, delivery wagons or tank cars. 

As identification markers decals are used on such in- 
dustry products as typewriters, outboard motors, wash- 
ers, bottles and all kinds of containers while, as surface 
coverings, they are made in designs duplicating marble, 
various woods and even reptile skins which are applied 
to women’s shoes under heat and pressure. Decorative 
designs are also available for application to clock frames 
and dials, beverage glasses, furniture and many other 
decorative and utilitarian purposes. 

Plates and markers of porcelain enamel on steel are 
of especial advantage where the plate is to be exposed 
to extreme heat, adverse weather conditions and gen- 
erally rough usage. Since these plates are built up on 
sheet steel, the use of the more restricted metals is 
avoided. The basic material used in making porcelain 
enamel is an enamel glass compound of such substances 
as quartz and feldspar which are melted in combination 
with the fluxes borax, kyolith, fluospar, etc. This porce- 
lain preparation is then applied to previously pickled 
steel plates by either a dry (sifting) or wet process 
which is followed by a firing in which the enamel is 
fused to the metal under intense heat. The designs are 






















= plates of (A) 
porcelain enamel 
and (B) sheet plastics, 
the latter with engraved 
lettering which may be 
deep cut or surfaced 
removed. 


HAVING GOOD DRAFT. 


@> = PRINTED DIRECTIONS. 
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CAUTION 


HEATER MUST BE CONNECTED TO FLUE 


SHOULD PILOT LIGHT GO OUT, THE AUTOMATIC 
GAS CUT-OFF WILL FUNCTION AND NO GAS CAN 
REACH MAIN BURNERS OR PILOT LIGHT. 

TO RE-SET,FOLLOW DIRECTIONS UNDER 
PARAGRAPHS ONE.TWO.THREE AND FOUR 

ON PLATE” TO START HEATER“FIRST MAKE 
SURE HEATER AND FLUE ARE CLEAR OF GAS. 


FOR FURTHER INFORMATION SEE 





then imprinted on the porcelain with special heat and 
acid resisting inks and the imprints fired into the metal. 
This gives a design which will not rub off nor discolor 
under the most adverse conditions. Such plates are 
especially suited for use as meter dials, thermometer 
dials, heat indicators, on electrical apparatus and for 
instruction plates on ovens and oil burners. The 
permanence of the markings on such enamel plates also 
suits them perfectly to out-of-door service in all kinds 
of weather. For marine use, porcelain enameled plates 
of copper instead of steel are largely employed as they 
are not affected by salt air or water. 

On account of the priority limitations on many of 
the name-plate materials, plastic plates are being more 
widely used for the marking of all kinds of commercial 
electrical equipment.* They are also being employed 
in the defense program for markings of varied types 
of apparatus. Plastic plates are now found on all kinds 
of control panels, storage batteries, radio apparatus or 
in any location where a clear, light and easily read 
plate or indicator is desired. Such plates have a core 
of pure white plastic material which are laminated on 
the front, and sometimes the back, with a thin layer of 
black or color. The plate is then produced by engrav- 
ing the letters or figures through this surface down to 
the white core, thus causing the markings to stand out 
in clear white in characters which are prominent and 
permanent. 

In addition to the plastic name plates described 
above, all kinds of plastic panels, dies, knobs and other 
plastic parts are marked by deep relief branding. This 
process consists of applying heated steel dies to the 
plastic material. These dies are depressed into the 
material leaving a deep intaglio impression to which is 
then applied transferring foil of gold, white or color, 
resulting in clear and permanent markings. This process 
has the advantage of being applicable to blank stock 
molded items and thus obviating the need of separate 
molds for items which are identical except for the 
marking. 

For many purposes of identification, direct stamp- 
ings upon the product are used in lieu of name plates 
and, in view of the present and future shortage of all 
kinds of plate materials, the prospect is that what may 
be called “home-made” markings are likely to be em- 
ployed to an increased extent. 


* See, “You Have Not Begun to Use Plastics!” EnLectricaL 
MANUFACTURING, April 1941. 


(Continued on p. 104) 


® BATTERY 


_®e@ ae bd 


THERMOCOUPLE 


x Ys 
« 








ai Ts 
LINE 
~~ 110-120 VOLTS a LJ 
B 110-120 VOLTS 





ELECTRICAL MANUFACTURING 





DES SESES SESS SES 


seeee NS 


SISSPPAS SY 









TURBO exceeds its functions of insu- 
lating — it protects against physicial 
impairments from abrasion, wear, impact. 
It resists acids, heat, moisture and oil, 
Dielectric constants of TURBO are 
higher. Its special feature of impreg- 
nation alone assures greater protection, 
by going all the way through to the 
inside wall. TURBO is used extensively 
in the manufacture, repair and rebuilding of transformers, 
generators, motors, switchboards, panels and many machines 
and diversified equipment. Specify TURBO for vital work 
that must stand up efficiently and dependably and enduringly. 


Strength under impact, 
heat, electrical peaks 













WRITE TODAY FOR YOUR FREE SAMPLE CARD 
LISTING ALL STANDARD SIZES, TO WILLIAM BRAND 
& COMPANY, 276 FOURTH AVENUE, NEW YORK, 
N. Y. OR 325 WEST HURON STREET, CHICAGO, ILL. 


ATURATED SLEEVING, CAMBRICS, ETC. 
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HEATING AND RESISTANCE ALLOYS 





(Continued from p. 62) 


Franz ratio between electrical and thermal conductivi- 
ties (hence resistivities) is substantially constant for a 
number of metals. Furthermore, a number of metals 
investigated* have shown a substantially constant ratio 
between the mean increase in resistance and the whole 
increase in the heat content of the same centimeter cube 
of metal over the common temperature intervals studied, 
there being a critical uniform cross section s sq. cm. 
of conductor wherein the mean increase in resistance 
in ohms per linear centimeter is numerically equal to 
the whole increase in heat in joules stored per linear 
centimeter in the same piece of metal over the tem- 
perature interval about 80-300 deg. K, and also over 
ordinary temperature intervals. Typical numerical 
values of s are silver, 3.6 x 10--°; cadmium, 8.7 x 10°°; 
copper, 3.3 x 10-5, and iron, 7.4 x 10-°. An interest- 
ing feature is that the ratios of the number of electron 
charges in a negative coulomb to the number of atoms 
per linear centimeter in the foregoing are of the gen- 
eral order 1, 2 and 3. 

Whereas the resistance-thermal relationships just 
cited are comparatively simple in metals, which are ele- 
mentary substances, more complex relationships are to 
be expected in alloys which, in a sense, are com- 
pounds of metals although a recent patent (2,254,805) 
covers a heating method of separating, one at a time 
and in powdered form, the metals (while crystallized ) 
of which an alloy is composed. While metals tend to 
possess no electrical resistance at O deg. K, where 
their heat content is nil, the resistivities of alloys may 
be relatively high at O deg. K. 

The temperature-rates of change in resistance dR/dT 
in alloys often are not so regular as in metals. Tem- 
perature coefficients of resistance generally are given 
over various temperature intervals, frequently in terms 
of a factor that will give the resistance at some higher 
temperature by multiplying the 20 deg. C (68 deg. F) 
resistance by that factor. 

Although temperature coefficients of resistance of 
some commercial alloys are about one-tenth those for 
most metals, they are very small in other alloys. Thus 
for the temperature range 15-35 deg. C, the alloy man- 
ganin has a temperature coefficient of resistance 
0.000015, or 0.0015 per cent. per deg. C. While rela 
tively high temperature coefficients of resistance are 
objectionable in heating elements and compact resistors 
where compact heat prevails on account of relatively 
high temperatures, they are valuable in ballast resistors 
where self-regulation by temperature is desired. 

Advantages of low temperature coefficients of re- 
sistance are that the resistance will increase very little 
with small temperature changes in electrical measuring 
instruments, as in bridge rheostats, etc., and that the 
resistance will not increase too greatly for single-voltage 
operation over wide temperature intervals in heating 
elements and resistors. 

In general, poor electric conductors also are poor 
thermal conductors, and vice versa, but whereas metallic 


* Journal of The Franklin Institute, November 1933. 
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conductors tend to become poorer electric conductors 
with increasing temperature, practically all electric in- 
sulators tend to become better electric conductors with 
increases in temperature, thus limiting the operating 
temperatures and applied voltages (to about 600 volts ) 
of various types of heating elements to prevent undue 


current leakage with its accompanying hazards. 
HEAT TRANSFER METHODS 


THE three modes of heat transfer are conduction, 

radiation, and convection (either natural or 
forced). For complete heat transfer by conduction, 
the body to be heated must be in direct contact with 
the heater, as the ribbon of an electric heating element. 
Heat also is conducted through intervening insulating 
materials, but these absorb some of the heat until a 
mean temperature is established within their structures 
with one surface having a higher temperature than the 
other. Otherwise there would be no flow of heat. Heat 
transfer at furnace temperatures mostly is by radiation. 
A familiar example of heat transfer by natural convec- 
tion is the rising of heated air due to the difference of 
atmospheric density. Whereas an electric current may 
be adequately insulated to cause it to flow in a predeter- 
mined path, like that of a rifle bullet, thermal currents 
usually give shot-gun effects. 

Thermal “Ohm’s Law.” There are analogous 
“Ohm's Laws” for the conduction of electricity and of 
heat, wherein difference in temperature in the latter is 
analogous to difference of potential in the former, the 
direction of flow always being toward lower levels. 

The thermal “current strength” may be defined as 
the number of joules of heat that flows across any trans- 
verse plane in the path of heat flow per second. Hence, 
in electrical work, it preferably is measured and ex- 
pressed in watts. The thermal power output in watts 


I.C.T. RATINGS OF 
ELECTRICAL ALLOYS 











TABLE III 
Type of Alloy I.C.T. Index Numbers 
~ Ag-Pe | 1168—~—C~CS~™S 
~ CrNi.. |1169ti‘C:™*# 
“Cu-Fe “1174 a 
~ Cu-Mn | 857!, 858!, 1167, 1170, 1175 
~ Cu-Ni__—»-.22!, 4051, 4121, 5551, 716!, 717!, 722, 1176 
~ Cu-Zn | 856,1166+—~ 2 RG 
~ Fe-Cr_|:173, 1013?, 1233, 1383 
~~ Fe-Ni 146, 389, 3977, 4863, 5033, 564, 575, 707, 947, 948, 
10794, 10993, 1232, 1388 
~~ Ni-Al ahUm6tUlti“‘ ‘ ‘ COCOC.OC j 
"NiCr | -307, 362, 366, 367, 370, 554, 742, 753, 754, 864, 946, 
949, 952, 9532, 9542, 971, 972, 1008, 1145, 1154, 1160 
~~ Ni-Cu 803,804 —it«* 
~ Ni-Fe _|_:180, 326, 327, 3682.4, 626, 841, 950, 951, 973, 1093, 
1165, 1402 
Ni-Mn _| 64, 699, 830, 832, 848, 849, 850, 1309 


1. Low temperature coefficient of resistance. 
2. Corrosion resisting. 

3. Small coefficient of thermal expansion. 

4. Heat resisting. 


Complied from ‘International Critical Tables’’ (1.C.T.) Vol. II, p. 301 

Compositions and names of alloys will be found in the I.C.T. table 
beginning on p. 370, Vol. II. The I.C.T. Index Numbers are the 
guides. The first symbol in any pair in a type of alloy is that forming 
the greater percentage in the composition, and the second symbol 


represents the next larger percentage. Other constituents appear in 
the table. 
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KIM PAK * cree wanoine 
DRESSES UP YOUR PRODUCT 
AS IT PROTECTS ! 


KIMPAK acts Ke A sHock- 
ABSORBER — ITS EXTRA RESILIENCY 
CUSHIONS EVERY BLOW! 












KIMPAK 
ENDS FUSS, MUSS AND WASTE 
IN YOUR SHIPPING ROOM! 



























KIMPAK 
GIVES MAXIMUM PROTECTION 
WITH MINIMUM BULK! 


Showing how Lionel 
Corporation uses KIM- 
PAK to protect its latest 
model electric trains 
from shipping damage. 





Protect Your Product with the 
'Shock-Absorber’” Action of KIMPAK 


@ Soft, yet resilient KIMPAK* acts as a shock absorber for your 
product in transit... guards against breakage, scratches, “press 


P markings” and surface “burning.” It helps protect you and your 
1m a customers against losses due to shipping damage . . . saves time 
and waste motion in your shipping room... and dresses up your 

Ct. eee ee | FOREIGN COUNTRIES A Cc d 

14 EDK oe spend 

You buy KIMPAK in rolls, sheets and pads of the thickness and 
absorbs 16 times its own weight in moisture, it more than meets 

hig axies Aue a Leh ha government postal regulations regarding shipping of liquids. 

—_ 


size that meets your needs exactly. KIMPAK is inexpensive, light- 


weight, flexible . . . as easy to use as a piece of string. Since KIMPAK 


Don’t delay. Mail the coupon below for definite suggestions 
4 on how KIMPAK can help you with your packing problems. 
KIMBERLY-CLARK CORPORATION masen 
Neenah, Wisconsin 

MAIL COUPON 
FOR COMPLETE 


INFORMATION. 


(*Reg. U.S. and Ca 


Please send me complete information about KIMPak. 


Compan) --------------------------------------------------- 
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or time-rate of flow of heat in joules per second away 
from an electrically heated wire or ribbon is numerically 
equal to the electrical i°R watt-input thereto when the 
mean temperature of the wire or ribbon is constant. 

The thermal resistance to the flow of heat is pro- 
portional to the ratio of the difference in temperature 
across a body to the time-rate of flow of heat in watts. 
Since copper has a low thermal, as well as electrical, 
resistivity it is used in electric soldering irons, for ex- 
ample, for conducting heat to the points of application. 
\s in the case of electrical resistance, the thermal re- 
sistance of a substance varies directly as its length and 
inversely as its cross section. Hence thermal insula- 
tors as well as thermal conductors conduct heat better 
through their shorter or thinner portions. 


HEATING ELEMENTS AND RESISTORS 


A> SPECIFICALLY designated herein to avoid 

confusion, heating elements purposely are designed 
for the electrical production and application of heat, 
whereas resistors are employed for current limiting, as 
in industrial control and the like; for producing dif- 
ferences of potential, etc. Both heating elements and 
resistors are mounted and connected individually and 
in various combinations for suitable current-carrying 
capacity and current-limiting resistance. Whereas a 
heating element conceivably may be used as a resistor, 
the latter seldom would make a good heating element 
except for space heating. 

Heating Elements are used for multifarious pur- 
poses, ranging from electron-tube cathode heaters to 
electric furnaces. The aim of heating-element design 
is the application of heat at the precise point or points 
where it is needed. Heating elements can develop tem- 
peratures limited only by the ability of materials to 
withstand them. Temperatures up to 400 deg. C. (752 
deg. F.) may be classified as low—400 to 1150 deg. C. 
2102 deg. F.) as medium. All other temperatures are 
high. 

An example of the practical and efficient use of direct 
radiation and convection is found in the horizontal 
element toaster with a reflector beneath the heating 
element. More complete details of electric heating 
elements will be found in a previous article.* 

The i?R power input to an alloy in a heating element 
may produce various temperatures according to the 
space in which the alloy is confined. If a coiled wire 
in an open-type heater, as an electric range element, 
carries a constant current the temperature above it in 
open air will fall if the turns of wire in the coil are 
more widely separated.7 


HE principal elements used in electrical heating 
alloys are nickel (Ni), chromium (Cr), manga- 
nese (Mn), iron (Fe), and aluminum (Al), with 
traces of other elements, the presence of rather minute 
percentages of which sometimes produces substantial 
improvements in alloys. 
The useful life of a heating alloy (barring accidents) 


*“With Efficient Heat Transfer Many Products Are Im- 
proved,” ErecrricAL MANUFACTURING October 1940. 
+ See also “Practical Heating Element Design,” May 1940. 
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STRATEGIC MATERIALS IN THE ORDER 
OF THEIR RELATIVE SCARCITY 


As of November 1, 1941. Based upon information received from 
The Office Of Production Management and other defense agencies. 
Where any metal is mentioned, its alloys also are meant. 










Magnesium Zinc Graphite Molybdenum 
Aluminum Alloy Steel Antimony Manganese 
Nickel Vanadium Pig Iron Tin 

Cobalt Iridium Tungsten Mercury 
Copper Cadmium Lead Chrom:um 





is inversely proportional to the logarithm of the tem- 
perature, hence also inversely to the logarithm of the 
square of the voltage. The crystal or grain growth 
eventually results in the destruction of the wire or rib- 
bon under, and due to, operating temperatures. 

Types of electrical heating alloys.—The electrical 
heating alloys (with the exceptions of those of plat- 
inum) thus far developed are for medium-temperature 
operation. The “1939 Book of A. S. T. M. Standards” 
specifies the data given below. 


TABLE I 










Average 


Alloy Nominal Approximate Resistivity Approx. Max. 
Desig- | Composition Melting at 20deg.C | Operating 
nation Per Cent Point 68 deg. F) Temperature 


F Ni | Cr | Fe Deg. C) Deg. F 
B82-39)_80_| 20 | 
B83-39| 60 | 15 | 


____ Deg. C| Deg. F 
1400 | 2552 108 ——s:1150 | 2100 
| 1350 | 2462 112 900 | 1652 





The temperature coefficients of resistance are low 
(see Table Il). The coefficients of thermal expansion 
are about 0.000017 from 20 to 1000 deg. C. They do 
not soften in use with a reasonable temperature margin 
below the melting point. They also are very resistant 
to oxidation and scaling but are affected by sulphur. 

These alloys, as well as those of the iron-chromium- 
aluminum (Fe-Cr-Al) type, will be found in Table II 
which also shows types of electrical resistance alloys 
(see also NEMA “Electrical Alloy Standards,” 1940). 
They possess the greater number of desirable proper- 
ties for medium-temperature electrical heating purposes. 

High temperature elements consist of platinum (Pt) 
and its allovs; tungsten (W), and silicon carbide (car- 
borundum ). 

Platinum, with its alloys, is used in electric furnaces 
where it has a long life. Its initial cost is relatively 
high, but its net cost may not be excessive due to its 
high scrap value. Its melting point is 1755 deg. C., but 
considerably higher when alloyed with rhodium. Data 
on various platinum alloys will be found in the articles 
on platinum in the “Metals Handbook” (1939). 

Tungsten (melting point 3770 deg. C), useful in 
vacuum furnaces, requires multiple-voltage operation. 
It must be heated for drawing. 

Silicon carbide—a very hard and abrasive crystal- 
line compound of silicon (Si) and carbon (C), with a 
maximum working temperature of about 1600 deg C. 
is suitable for single-low-voltage operation but its low 
resistivity gradually increases in use and it has a nega- 
tive temperature coefficient of resistance. Fairly large 
sections are required to secure mechanical 
strength. 

Whereas certain electrical heating alloys may be used 
as resistance alloys, the reverse is not the case. 

Some principle elements used in resistance alloys are 
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FOR SPRING METAL PARTS... 


OF DURABLE...LASTING RESILIENCE 





Bridgeport New Phosphor Bronze has what 
it takes to meet the extended service de- 
mands that confront most electrical installa- 
tions being made today. It has toughness, 
fatigue-and-corrosion resistance ... unusually 
“lively” and long-lasting spring metal prop- 
erties combined with exceptional uniformity 


and highly “workable” characteristics. 


For Bridgeport New Phosphor Bronze is pro- 
duced under the most modern and carefully 
controlled methods of brass mill production 
...a@ reliable assurance to manufacturers 
that parts made from this versatile alloy 


will meet the strictest of metallurgical tests. 


NOTE: All deliveries are subject to the 
rules and regulations of Office of Produc- 


tion Management, Division of Priorities. 


nickel (Ni); chromium (Cr); iron (Fe); copper 
(Cu); manganese (Mn); aluminum (Al);_ silicon 
(Si); zine (Zn), and carbon (C), from which a wide 


| range of properties may be obtained. As in many other 
| kinds of combinations, some desired characteristic must 


| be sacrificed, at least in part, for other desired ones. 


This is emphasized in Table IT which was prepared 
and approved variously for this article by the re- 
spective manufacturers of the alloys listed. 
Substantially all of the best known resistance alloys 
(and also some heating alloys) up to the vear 1927 
are listed symbolically and in I. C. T. Index Numbers 
in Table III (see also Bureau of Standards “Circular 
No. 100, 2nd. Ed.” pp. 100-102). It will be noted 
that with the exceptions of silver (Ag) and platinum 
(Pt), the principal elements are as listed above. 
Nickel chromium (Ni-Cr) alloys.—.s an example, 
one of these allovs is highly resistant to corrosive action 
at various temperatures. It also is resistant to oxida- 


| tion and has great strength at elevated temperatures. 


Iron-nickel (Fe-N1) alloys are much lower in cost 
than the Ni-Cr types, and have lower resistivities and 
lower resistance to oxidation than the Ni-Cr alloys. 
An alloy of composition Ni, 70; Fe, 30, used in ballast 
tubes and other devices where self-regulation by tem- 


| perature is required, has about double the resistivity of 





commercially pure nickel with a temperature coefficient 
of resistance comparable with that of pure nickel and 
an almost linear resistance-temperature characteristic. 
Its self-regulation properties extend up to 600 deg. C. 
(1112 deg. F.). 

Iron-chromium-aluminum (Fe-Cr-Al)  alloys.— 
One of these is of the composition Cr, 13; Al, 3.5; C, 
0.1; Bal, Ee, and is primarily an electrical resistance 
alloy. The addition of aluminum increases the resis- 
tivity and decreases the temperature coefficient of re- 
sistance ; increases the scale resistance, and acts to pre- 
vent air hardening. It can be hot forged or cold 
formed. It is easily punched, blanked, or machined. 
Resistivity 680 ohms per cir. mil ft. at 68 deg. F. Tem- 
perature coefficient of resistance 0.00016 per deg. F. 
between 68 and 1100 deg. F. Another, of composition 
Cr, 12-14; Al, 4-434; Bal. Fe, offers a melting range 
1375-1425 deg. C. It has been successfully applied to 


| grid resistors for mine locomotives; in crane starters: 


open-hearth charger controllers; where it is desired to 
put a heavy-duty starting resistor in a very small space, 
and which is capable of resisting oxidation for contin- 
uous duty beyond its practical 1600 deg. F. (871 deg. 
C.) limit for intermittent heating and cooling. Yet it 
has not been used extensively for ribbon or wire-wound 
resistors due to its tendency toward embrittlement on 
intermittent service above 1600 deg. F. According to 
its manufacturer, this tendency is due to a crystal or 
grain growth to be largely attributed to the presence of 
aluminum in the alloy. Resistivity 447 ohms per circ. 
mil ft.; temperature coefficient of resistance from 20 
to 800 deg. C. 0.00024, or 0.024 per cent, per deg. C. 

A magnetic alloy of composition Fe, 80; Cr, 15, Al, 5 
has been used in radio resistors having high resistance 
at 20 deg. C. 

Copper-nickel (Cu-Ni) alloys have inferior heat 
resisting properties but very low temperature coeffi- 
cients of resistance at ordinary temperature, hence a 
number of these are used in precision instruments under 
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On government work exclusively ...19 Stokes Automatic Molding Machines . 





. at Molded Insulation Co., Inc. 


Mold Automatically 


TO MEET TODAY’S PROBLEMS 


© Automatic Molding enables you to get into production quickly, 
with molds having few cavities... molds that are made 
quickly, that cost less. 


© You obtain higher daily output per cavity. 


© You produce parts of highest quality and almost absoiute 
uniformity . . . moldings that readily meet the most exacting 
government specifications. 


Chis installation of 19 Stokes presses is operated 24 hours a day, 
7 days a week. One skilled man tends the entire battery . . . also 
changes molds, sets up and retimes machines, etc. There’s no 
attendant on the night shift. 


Output is a half-million or more parts per week, with total 
rejects less than 3%, despite the fact that parts are accepted by 
testing only one or two in each lot and if a single sub-standard 
molding is found the entire lot is condemned. 


Automatic Molds, with one or few cavities only, are used. These 
are quickly made and put into production. They cost much less 
than large multiple-cavity molds, require less tool-steel, less 
toolmaker’s time to make, less breaking-in. 


Molding time is saved. Cycles are reduced 50% or more in some 
cases. Every split second ts saved. Output is increased in pro- 
portion. 


Molding material is saved .. . 8% to 10% or more. Every mold 
charge is accurately metered. There’s very little flash, little 
finishing. 


Automatic Molding fits perfectly into the defense picture . . . 
produces economically parts that meet the highest standards... 
saves rejects, time, labor, material, mold.costs. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 





DOUBLE 
PROTECTION 









Safety for 
both Charger 
and Battery 
provided by 


HEINEMANN 
-Re-Cirk-=-it” 


FULLY ELECTRO-MAGNETIC 
AUXILIARY BREAKER 


Current shuts off if: 
1. Dangerous overload develops in charger. 


2. Charging current becomes excessively high. 


Made in all ratings from 250 milliamperes to 50 
amperes, this small breaker provides positive 
circuit protection by opening instantaneously on 
short circuits and dangerous overloads—but a 
delayed trip permits harmless overloads of short 
duration, such as caused by inrush current. For 
complete information, send for Catalog No. 40. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


EST. 1888 
99 PLUM STREET TRENTON, N. J. 
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the general term “constantan.” These alloys often are 
used in resistors where low resistivities are required. 

A series of non-magnetic “radio alloys,” for relay 
coils and radio resistors, have been developed to simu- 
late many of the properties of copper but with higher 
resistivities, the latter increasing with the nickel con- 
tent. For the respective compositions Ni, 2, 6, 12 and 
22; Bal. Cu, the corresponding resistivities are 30, 60, 
90 and 180 ohms per circ. mil ft. The temperature 
rates of change in resistance AR/AT are substantially 
constant. The alloys possess greater tensile strength 
and corrosion resistance than pure copper, these in- 
creasing in direct proportion to the nickel content; and 
lower temperature coefficients of resistance than cop- 
per, the latter decreasing with increasing nickel content. 
They are used extensively for voltage control, mag- 
nets, and rheostats. 

Vitrified enamel resistors comprise such alloys as 
Constantan and also the metal nickel, the latter for bal- 
last purposes. In any event, the enamel will prevent 
oxidation up to the temperature at which the enamel 
melts, but it cannot prevent crystal growth. 

Alloys rich in copper and similar metals oxidize at 
medium or low temperature and the ervstal or grain 
growth results in eventual destruction of the wire. 

Copper-nickel-zinc (Cu-Ni-Zn) alloys, or nickel 
silver, are the oldest for electrical purposes, but largely 
have been superseded although used in instruments and 
telephone equipment. 

Miscellaneous resistance alloys and wires include a 
series of radio-tube filament alloys of the compositions 
Ni-Al; Ni-Co, and Ni-Si. A Ni-Mn allov is used in 
the manufacture of incandescent lamps, radio tubes, 
and spark plugs. Resistance alloys also are used 
grid wires for radio tubes, furnace lead wires, etc. 

Resistance wires are obtainable insulated with the 
usual magnet wire materials,* and also are furnished 
with an oxide coating to permit adjacent turns of wire 
to be wound close together, as in laboratory rheostats. 





* See “How to Specify Magnet Wire To Meet The Product 
Needs,” January 1941. 


IF I MADE CONTROLS 





(Continued from p. 53) 


bility and it should therefore be relatively simple if 
this ability were guided toward ruggedness and sim- 
plicity. 

The machine tool builder has been accused of asking 
for large controls to be fitted into smaller spaces. This 
is not entirely true since the electrical control manufac- 
turers have vied with each other along these lines. This 
procedure unfortunately has been at the expense of the 
machine tool builder. 

What I wish to bring out strongly is that only after 
painful experience has it been realized by both the elec- 
trical control manufacturers and the machine tool 
builder that the ordinary class of control equipment, 
which is started and stopped possibly once or twice 
a day, is no match for the requirements of the auto- 
matic cycle machine tool. 

In machine tools coming under this category the 
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WHEN A WOMAN lifts this new de luxe model 


% it if A ¥ a | 3 0} [ a ¥4 AL Eureka vacuum cleaner... its lightness amazes her! 
S a 


But that was only one consideration in the minds 


of Eureka designers and engineers when they se- 


lected a Durez plastic for the housing. 


NOU Cael For combined with this lightness, the molded 


Durez housing has the high impact strength to 


° cope with the severe treatment a cleaner gets in 
WCET 


service. One-piece molding, which simultaneously 

P produces the lustrous finish and solid color along 

ata i se with the form, helped materially to reduce manu- 
facturing costs. 

In the process another unique advantage was dis- 
covered. The Durez plastic being uniform and 
solid in color can be buffed to remove scratches 
which sometimes occur during assembly. This last 


advantage is of tremendous importance to the Serv- 
ice Department for later field reconditioning. 

Behind the scene Durez plastics are vital, too. 
Dielectric strength, reduced weight, design flexi- 
bility have been incorporated into the motor, sup- 
ports, wheels, light socket, name plate and handle 
grip. 

So well have Eureka engineers—and the designer, 
George W. Walker—utilized plastics in their house- 
hold appliance improvement... their model won 
a major award in the recent Sixth Annual Modern 
Plastics Competition! Here is supreme recognition 
of how well Durez plastics can serve 
you when all Defense needs have been 
filled and our materials are released 
for general use. In the meantime... 

Durez engineers and chemists will be 


glad to help you plan for the future. 


DUREZ PLASTICS & CHEMICALS, INC. 


172 Walck Road, North Tonawanda, N. Y. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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cA Nation-Wide, Personalized 


UTED Te a it 


PHENOLICS-UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
the country. 
Whether your molding prob- 
lem calls for 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


throughout 


AMERICAN INSULATOR CORP. 


injection or 


Plant: New Freedom, Penna. 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 


CLEVELAND, DETROIT, LOS ANGELES, 


ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS * 
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Behind this label ... 


@ Arich pioneering experience 
in high-capacity electrolytic 
capacitors for motor-starting; 
an engineering background 
without equal in this special- 
ized field; production facilities 
fully geared to any industrial 
or defense demands — such are 
some of the vital facts behind 
the Aerovox label. 


Remember, the greater portion 
of all motor-starting capacitors 
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in daily use were made by 
Aerovox. 


Submit your motor-starting 
or other capacitor problem. 
Engineering literature sent on 
request. 


REM UUM Cane 





EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 


controls become a part of the machine itself and must 
be constructed as ruggedly and as painstakingly as is 
the machine tool. Certainly both the machine and 
control are dependent on each other and therefore, “lf 
I Were a Maker of Controls” | would insist on a closer 
study of the mechanical details of the control. This, 
I am sure, is the opinion generally among builders of 
electrically controlled machine tools and I am happy to 
say that this is also in agreement with most electrical 
control manufacturers. 

This discussion, not intended to provoke criticism 
unduly, has been offered with the sole objective of 
indicating some things that could be helpful to interests 
of both the electrical control manufacturers and the 
machine tool builders. 


SPEEDING PRODUCT ‘ASSEMBLIES 
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of the work. Abrasive operations are also materially 
improved, since a more efficient cutting speed can be 
maintained. 

These tools are intended for production service, and 
should be considered for use in grouped applications. 
Large tools can be operated most economically in groups 
of four or more; small tools in groups of eight or more. 
It is entirely practical to generate or convert the 1&0 
cycle current for groups of various sizes and with 
various load demands. For smaller installations, how 
ever, the generator or frequency changer equipment 
may show an unfavorable cost comparison unless other 
advantages of high cycle performance outweigh this 
consideration. 

Flexible shaft tools are furnished with various ar- 
rangements of handpieces and attachments for use on 
production jobs where grinding, buffing, sanding, drill- 
ing, reaming, countersinking and similar operations are 
required. They are made in two general forms—direct 
drive, and multi-speed countershaft drive. On direct 
drive machines, the flexible shaft is connected directly 
to the armature shaft of the motor, while on multi- 
speed types it is connected to a countershaft which is 
driven through a V-belt and pulleys by the armature 


shaft. These tools are powered by single phase and 
3-phase motors in ratings up to 3 hp., and also by de. 
motors. Units designed for high-speed grinding are 
driven by universal motors having speeds up to 18,000 
rpm. Geared head motors are also provided on some 


tools where special speeds are desired. 
FOR GREATER FLEXIBILITY 


ANY multi-speed units are mounted on caster bas 

pedestals for easy portability and designed with 
various countershaft arrangements. On one type, the 
motor is hung in a yoke which in turn is mounted on 
a steel ball support in the pedestal thus permitting a 
vertical and horizontal swiveling of the motor. The 
countershaft is held in an eccentric ball bearing mount- 
ing on top of the motor and can be moved by an index 
arrestor which permits rapid steel changes. Another 
unit employs a fully enclosed belt and pulley assembly 
which, together with the motor, is mounted on a flat 
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In the Magdraulic Electric Brake manufactured by the Empire Electric 
Brake Company, Newark, New Jersey, the Micro Switch is an important 
part of an efficient, safe, electrical brake system for trucks and trailers. 
When the lever of this contro! is operated it releases the pressure ona 
spring plunger Micro Switch and lights the tail light on the truck or 
trailer. The switch used in this manufacturer's product is Type R-RS, 
fully described on Page 1.05, Micro Switch Catalog No. 60. 


@ It makes little difference where you look in industry, you will 
find the Micro Switch being employed in countless ways and on 
numberless products. 

If space is at a premium in your product, if very precise action is 
essential, if small movement and small energy are vital, if absolute de- 
pendability is a ‘must,’ and millions of operations a definite require- 
ment, you will find a Micro Switch performs better and more econom- 
ically than any method you can devise for your particular purpose. 
The basic Micro Switch is very small—no larger than your thumb. 
It measures only 11/16" x 27/32” x 1-15/16" in size, weighs only 
an ounce, Operates on pressures as low as 1'4 ounces and move- 
ments as low as .0002”. 


This remarkable little switch is listed by the Underwriters’ Labo- 
ratories with ratings of 1200 V. A. loads, from 125 to 600 Volts 
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MICRO SWITCHES 


Insure Precision Operation 
In These Compact Designs 


Empire Electric Brake Company, Newark, New Jersey, and the 
Sarco Company, Inc., New York City, both use Micro Switches 
because of their precise operation, absolute dependability, ex- 
tremely long life, and small size which permits compact design. 
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In its Type LS1 Temperature Control, the Sarco Company, Inc. of New 
York, combines accurate indication with automatic control by means of 
a Micro Switch which is actuated at any desired temperature. Various 
types of Micro Switches are used depending on the type of circuit to 
be controlled. These switches may be the Type R-R, G-R or B-R, com- 
plete description and details of which will be found on Page 1.03 of 
the new Micro Switch Catalog No. 60. 


A.C. It can be supplied in a wide range of housings that will with- 
stand every operating shock; in lightweight aluminum housings for 
aircraft, in a sealed housing that is oil, water, and dust-tight and in 
an explosion-proof housing. There are actuators specifically de- 
signed for specific actuation. If your design calls for precision 
switching it might be well for you to seek the advice of Micro Switch 
engineers who are highly skilled in the solution of problems in- 
volving precision switching. 


The new Micro Switch Catalog No. 60 is 
more than a catalog. It is a complete handbook 
designed to help you apply precise snap ac- 
tion switches to your design. Your engi- 
neers should have a copy. Send us a request. 


Copyright 1941, Micro Switch Corporation 
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Micro Switch 
is a trade name 
indicating manu- 


EAGLE 
solve your 
PROCESS 
TIMING 

PROBLEMS 


TECCLENTT G=—= 
A COMPLETE LINE 
OF TIMING DEVICES 
FOR EVERY INDUSTRIAL 
APPLICATION 





EAGLE 
SIGNAL CORP. 
MOLINE, ILLINOIS 








Telephone Relay Coil 


16,000 turns No. 37 enameled 
wire without leads. 32 coils 
per operator per hour. 
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No. 102 Universal Coil Winder produces non- 
insulated coils on forms or directly on cores or 
bobbins. Operator supervises several individually- 
operated heads at once; winding time is synchro- 
nized to handling time so that while manual 
operations are being performed on one head, 
other heads continue producing. 


Free Bulletin 102 
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PROVIDENCE, RHODE ISLAND 
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steel base. The base is hung in a yoke which is swivel 
mounted on a 3-leg pedestal with ball bearing casters. 
On a third unit, the countershaft assembly is of a 
hinged construction which permits instant adjustment 
of belt tension and quick change of pulley speeds to 
eet individual assembly requirements. 

Handpieces generally have ball bearing mounted 
spindles and can be equipped with various attachments. 
In some types, removable clamp spindles are provided 
which are interchangeable with sanding drums, cones, 
chucks, ete. On another handpiece, the rotary motion 
of the flexible shaft is converted to a reciprocal action 
of % in. stroke. Files and saw blades with 
in. shanks can be inserted in this unit. 

Among the companies active in the manufacture of 
portable, electrically-operated tools and including those 
contributing information for this article are: Black & 
Decker Mfg.; Buckeye Portable Tool; Chicago Pneu- 
matic Tool; Cincinnati Electrical Tool, Div. of R. K. 
LeBlond Machine Tool; Chicago Wheel & Mfg.; James 
Clark, Jr., Electric; Detroit Surfacing Machine; Du- 
more; R. G. Haskins; Hisey-Wolf Machine; Independ- 
ent Pneumatic Tool; Charles L. Jarvis; Mall Tool; 
Martindale Electric; Millers Falls; Porter-Cable Ma- 
chine; H. & H. Research; Signal Electric Mfg.; Skil- 
saw; Speedway Mfg.; Stanley Electric Tool Div., The 
Stanley Works; Sterling Tool Products; Stow Mfg.; 
Syntron ; Van Dorn Electric Tool; and Walker-Turner. 


or 4 


IMPLIFIED transmission gearing permits quick speed 
changes on 9 in. disc sander (A) designed to operate 
at 2700 and 4200 rpm. High cycle, heavy duty sander (B 
has disc capacity of 8 or 9 in. and can also be used with 
cap grinding wheels and cap wire brushes. Weight is 


17 1b. Equipped with belt change mechanism with quick 

lever type action, sander (C) operates at no-load belt 

speed of 1350 ft. per min. Cooling system of 34 hp. motor 
has front intake. 
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B Buckeye Portable Too! 


Porter-Cable 
Machine 
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HARD as ROCK ° SOFT as SILK 


IT MAKES ROCKBESTOS WIRES AND CABLES 
HEATPROOF - FIREPROOF - PERMANENT 


What is the unique material which makes Rock- 
bestos wires, cables and cords heatproof, fireproof and 
permanent? It is mined like gold and has had mil- 
lions of birthdays because it was formed when the 
earth was boiling and heaving in the throes of cre- 
ation. Hard as a rock in the vein, it can be picked 
apart and shredded away in soft, silky, cobweb-like 
fibres a thousand times finer than a human hair. 


These delicate fibres are heatproof, fireproof, resist- 
ant to alkalies, caustics, corrosive fumes, oil and 
grease; and having withstood the destructive ele- 
ments of nature for an eternity they do not age or 
deteriorate with the passage of time. Thousands of 
years ago they were woven into blankets in which 
ancient kings were cremated, lamp wicks for temple 
urns and indestructible table cloths that were cleansed 
by fire. The Greeks called this amazing mineral 
Asbestos, meaning ‘‘stoneflax’’—-we call it Rock- 
bestos after processing it into heatproof, fireproof, 
permanent insulation on wires, cables and cords. 


To make the insulation of Rockbestos wires selected 
crude asbestos is put through several crushing and 
refining operations to remove rock dirt and foreign 
particles and prepare it for fiberizing. The snow- 
white fluffy fibres are then passed through revolving 





wire-bristled cylinders of carding machines which 
further cleanse, comb and process them into a soft 
roving of uniform density. 


This roving, which is the basis of Rockbestos insu- 
lation, is applied to the conductor, impregnated with 
heat, flame and moisture resisting compounds, and 
compressed into a dense felted asbestos wall which 
will not deteriorate under high copper temperatures 
andcannot burn. This heatproof, fireproof insulation 
is used on Appliance Lead and Fixture Wires and is 
combined with a rugged asbestos braid on Rheostat 
and Stove Wires, Apparatus and Power Cable, and 
other Rockbestos All-Asbestos insulated wires. In 
Rockbestos A.V.C. types the felted asbestos is lami- 
nated with varnished cambric and covered with an 
asbestos braid to make Switchboard, Lighting and 
Boiler Room Wires; Apparatus, Control, Motor Lead 
and Power Cables, and many others that were origi- 
nated for use under severe operating conditions in 
electrical products and industry. 


The research department that developed the Rock- 
bestos line of 118 standard permanently insulated 
wires is at your service. Write for advice on your wir- 
ing problems, acatalogorsamples. Rockbestos Prod- 
ucts Corporation, 770 Nicoll St., New Haven, Conn. 


Also refer to McGraw-Hill Electrical Buyers Reference 


Anticipate Your Requirements! 


New York . Buffalo . Cleveland . Detroit . Chicago. Pittsburgh . St. Louis . Los Angeles . San Francisco . Portland, Ore. . Seattle 





Rockbestos A. V. C. 600 Volt Motor Lead and Apparatus Cable — No. 18 AWG to 1,000,000 CM —one of 118 different permanently insulated wires and cables 
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AMBER MICA 


(INSULATIONS ) 
UNLIMITED QUANTITIES e FULL 


SIZE SHEETS e PUNCHED PARTS e 


Amber Mica Insulations bonded with Thermoset Organic or 
Inorganic Binders are now available in any desired quantities .. . 


@® for Segments and similar applications bonded with 
Organic binder. 


@ for Flat Irons, Strip Heaters, Toasters and other high heat 
appliances . . . bonded with Inorganic binder. 


Available in full size sheets, punched and perforated parts to 
specifications. Write for details. 


NEW ENGLAND MICA COMPANY 


Incorporated 


Waltham, Massachusetts 
New York Chicago Cleveland Pittsburgh 
Detroit Minneapolis St. Louis 


SHADED-POLE 


INDUCTION 
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UP TO APPROXIMATELY 1/40 H. P. 


BARCOL Fractional-Horsepower MOTORS are widely used in 
applications where reliability, uniformity, and long life are 
among the more important considerations. Every designer of 
instruments and electrical equipment requiring a small motor as 
a@ principal component should have the facts on BARCOL 
MOTORS at his command. We urge you to send for this informa- 
tion, which will be forwarded promptly on request. 


Write for Complete Data Sheets. 


IAAL ea 


102 








MACHINE TOOL STANDARDS 





(Continued from p. 58) 


from one defense contractor to another, these special 
requirements on electrification have been a serious ob- 
stacle. 

At the same time the National Electrical Code, 
designed as it is to cover a tremendously wide field of 
electrification, contained clauses which, praiseworthy as 
they are for general application, actually set up a hazard 
when applied to machine tools, and electrical inspec- 
tors from time to time were guided by these code pro- 
visions without knowledge of the rather unusual con- 
ditions that applied to that particular machine. 

The machine tool builders through their Association, 
have now developed a set of Machine Tool Electrical 
Standards which represent good wiring practice in the 
machine tool field and are otfering these specifications 
to their customers so that while the customer is assured 
of a thoroughly satisfactory wiring job, the machine 
tool builder can work to a set standard on his assembly 
floor. 

These Standards have been brought about by joint 
meetings with the National Electrical Manufacturers 
Association, Technical sub-committee of Article 430 
Committee, manufacturers of electrical materials and 
also the electrical engineers from many of the com- 
panies that use our machine tools. This course was 
followed in order that our committee would be sure to 
have a broad view on the subject and to avoid working 
up a standard that might appear satisfactory to our or- 
ganization but would not be satisfactory to the general 
trade. At the same time, through a joint committee, 
the authorities in charge of changes in the National 
Electrical Code have already made certain changes and 
have others under consideration that will avoid conflict 
between the provisions of the code and what is good 
practice in the machine tool field. As the machine tool 
electrical specifications become better known, we hope 
that they will find an even wider application in other 
fields, such as the wiring of presses, shears, brakes and 
other mechanical equipment. 

The experience of machine tool builders in working 
with their customers will indicate the need for addi- 
tional provisions or corrections which the National 
Machine Tool Builders’ Committee on Electrical Prob- 
lems will be very glad to consider. 

There are two main purposes behind this standard 
which are covered by the first paragraph in the “Gen- 
eral” section and if I may be allowed to repeat, the first 
is that we create an electrical uniformity through all 
machine tools brought about by each one working close- 
ly to these new electrical standards. The second, by 
following this procedure, that these standards will bring 
about a machine tool which will meet the requirements 
of the user and relieve him of the necessity of accom- 
panying each order with his specific instructions. 

If we can bring about the general acceptance of these 
Standards, it will make it possible for machine tool 
builders to handle the application of motors and con- 
trols on a production basis and eliminate the delay, ex- 
pense, and confusion, which inevitably result from at- 
tempts to follow special instructions. 
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TOOLS 
AND 
SALVAGE 


MACHINE 


PARTS AND 
EQUIPMENT 


DEFENSE 
MATERIEL 
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x This may be the answer 
¥ to your problem 


Hardly a day passes that does not bring with it some 
change in the status of metal finishing. New short- 
ages of essential materials. New limitations on non- 
defense plating. Yes, and new opportunities of 


~ plating for defense. 

die Chromium plating is undoubtedly the most import- 
in ant plated finish in the defense program. It is being 
die used more widely than ever before on gauges, tools 
si and other production parts as well as on the new 
Ae applications created by the Defense Program. 


And it is being used by many companies that are 
sb not set up for plating—but place their order with 

plants that are—and accompany these orders with 
s> a preference rating or allocation for material. 

For many plants then, here is one answer to today’s 
problem— convert at least a part of your plating 

facilities to defense work. 
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Increases service life and results in more 
accurate work from a wide variety of 
production tools such as:—Taps, Ream- 
ers, Drills, Saws, Milling Cutters, Gauges, 
Drawing Dies, Mandrels, Files, etc. 


Many worn or undersized tools and parts 
are being salvaged by replating to size. 


Reduces wear and corrosion, improves 
performance of essential production 
machine parts and equipment such as: 
Plastic and Rubber Molds, Cold Metal 
Rolls, Pump Shafts, Cylinders, Spindles, 
Feed Screws, Measuring Instruments, etc. 


Maintains accuracy, increases service 
life and improves operation of the wide 
variety of Defense Equipment where it 
is being specified. 


That is how United Chromium believes it can be of 

real assistance. In serving hundreds of licensees, 

many of whose facilities are devoted 100% to de- 

fense work, United Chromium assists in:— 

1—Adapting plating programs to the requirements 
of industrial or “hard” chromium plating. 

2—Plating the new or unfamiliar parts peculiar to 
defense needs. 

3—Meeting the specifications called for in Army 
and Navy work. 

4—Carrying on non-defense finishing operations— 
in compliance with government orders and reg- 
ulations. 

We will be glad to assist in determining whether 

your present equipment can be utilized in plating 

some of the applications outlined above. 


51 East 42nd Street, New York, N.Y. 
2751 E. Jefferson Ave., Detroit, Mich. 


Waterbury, Conn. 








Better, faster, more economical 


MARKING for DEFENSE 


on stamped, molded, cast parts; on 
switches, dials, bases, plates, housings, 
etc., for identification and instruction. 
Five Markem methods assure correct 
application to material or finish for in- 
dividual need. Equipments utilize quickly 
changeable printing elements and work 
holding fixtures when short runs occur. 
Equipments used in leading electrical 
plants. Send specifications or details. 
Samples, if available and sent to us, are 
marked and returned with recommended 
method and equipment to duplicate our 
work in your plant. If inquiry concerns 
defense, please state applicable priority 
rating. 
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BERYLLIUM COPPER SPRINGS 


for SMALL MOTOR BRUSHES 


GREATER 
CURRENT CARRY- 
ING CAPACITY 


HIGHER SAFE 
OPERATING 
TEMPERATURES 


LESS CHANGE IN 
PRESSURE WITH 
BRUSH WEAR 
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@ Higher conductivity of beryllium copper gives greater current carrying 
capacity; eliminates troublesome shunts in most applications. Special heat- 
treatment increases resistance to heat; eliminates set or loss in tension after 
assembly. Higher safe working stresses permit increase in free length, thus 
reducing change in brush tension with brush wear. Special coiling machines 
deliver springs to the following production tolerances: 


Length, from 1/4 to 3 in. +1 32 in. 
Outside diameter, up to 1 in... . + .003 in. 
Load deflection (any D/d ratio)... ..5 per cent 


Closer tolerance on coil diameter assures firm and positive contact with carbon 
brush; springs are straight and compress to working length without buckling 
or coils touching. 


Complete facilities and material available for defense 
needs. Send drawings or specifications for quotation. 
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Specializing in Springs WG Beryllium Copper 
LITTLE FALLS, NEW JERSEY 
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PRODUCT IDENTIFICATION 





(Continued from p. 88) 


Here, first consideration is the use of metal stamps 
which are imprinted into the product by striking with 
a hammer. Such stamps are made in both figures and 
letters which may have a height of 4%. up to an inch 
or more in height and are procurable in various type 
faces. Such stamps may also be cut with the product 
maker’s trade mark. Impressions may be struck by 
single letters at a time when but a small amount of 
marking is required but, for more general use, the 
stamps are set like type in a type holder so that a 
single, or a number of lines, may be struck at a single 
blow. Complete names or designations may be made 
into a single stamp. The letters may also be made in 
reverse so that their impression may be sunk into 
moulds for plastic materials or rubber thus producing a 
relief impression upon the material cast. Steel stamps 
are also used for stamping letters and figures on soft 
metal strips which are screwed or riveted onto the 
product, the same as conventional name plates. For 
such stampings, the dies are used in embossing presses 
which may be hand or foot operated. 

The use of pressboard, cut with letters through which 
paint is daubed with a brush, is a familiar practice for 
the marking of shipping cases but is generally con- 
sidered too crude for the marking of the products 
themselves. The use of stencils in a somewhat more 
elaborate form is, however, being extended to the mark- 
ing of glassware, china, metal and other products. 
Outside of a comparatively small amount of metal 
needed for the mask, the use of no metals whatever is 
involved. The mask it fitted over such parts of the 
product as is not to be brought out in color or by sand 
blasting. For sand blasting, the masks are made of 
sheet steel which has a vulcanized coating on both sides. 
For spraying in colored enamel, any kind of sheet metal 


AISED letter- 
ing moulded 
into the face of a 
plastic housing 
is effectively ac- 
complished, t00. 
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You doubtless know that Monel combines 
strength with excellent resistance to corro- 


sion. But do you know that newer members 
IH UMS ELS Metals of the Inco Nickel Alloy family combine 
: varying degrees of strength with other useful 

Pr - properties? For example: 


One of these metals is extra hard and non- 
galling; two are free-machining, two heat- 
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adapted for high temperature service, while 


__each with a DIFFERENT PLUS! § several make excellent spring materials for 


use under different conditions. 





Knowing the individual characteristics of 
the Inco Nickel Alloys, will better enable 
you to meet the requirements of defense and 


Extra hardness, heat-resistance non-magnetism, other contracts, Write for the booklet, 
; , “Individualized INCO NICKEL ALLOYS.” 


free-cutting and other qualities available Address: 
in INcCO Nickel Alloys THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 








AVERAGE MECHANICAL PROPERTIES 





INDIVIDUALIZED 
CHARACTERISTICS 

























Tensile 
Strength 


Impact 
Strength 
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Condition Brinell 


3000 kg. 


in 2 in. 
per cent 
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Cold-rolled, hard-temper. . 


MONEL* GENERAL PURPOSE ALLOY 


Corrosion Resistance, Strength, 
Hardness, Toughness. 
Attractive Silvery White Color. 
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4 MONEL FREE CUTTING 


For High Speed Machining. 
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EXTRA STRENGTH AND HARDNESS 




















Ty aT { As-rolled 
K MONEL* — to heat treated alloy | Hot-rolled ) teaetvented 
steel. 
Heat Treatable. Cold-drawn } Aadrawe ... 


| Heat-treated. 





Non-magnetic. 

















FREE CUTTING Hot-rolled \ As-rolled 
ahd 4 * Sad MONEL* Extra Strength and Hardness. | Heat-treated 
: Heat Treatable. Ccttidinan | As-drawn 


Non-magnetic. | Heat-treated. 


{ Annealed 
Sand-cast { As-cast ...... 
| Heat-treated .. 














EXTRA HARDNESS 
Non-galling. 
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CORROSION RESISTANCE 
Protection for Pure Products. 
Magnetic below 680° F. 
Good Electrical Conductivity. 


FO Rr eee ere 
ne ree 
COMPO, oii Kitcccaee 
Cold-rolled, hard-temper .. 



































EXTRA STRENGTH AND HARDNESS 
Heat Treatable. 

Excellent Spring Properties. 

Good Electrical Conductivity. 
Magnetic. 


os INCONEL HEAT RESISTANCE 







{ As-rolled 
) Heat-treated.. 


{ As-drawn ... 
Cold-drawn | Heat-treated. 


Hot-rolled 
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Cold-rolled, hard-temper .. 













Retains Strength. 
Resists Oxidation. 
High Corrosion Resistance. 










8*IONEL” and other trade-marks which have an asterisk associated with them are trade-marks of The International Nickel Company, Inc. 


INCO NICKEL ALLOYS 


MONEL + “‘K” MONEL © “S” MONEL * “R” MONEL - “KR” MONEL + INCONEL * NICKEL ¢ “Z” NICKEL 


Sheet... Strip... Rod... Tubing...Wire... Castings 
DECEMBER 1941 105 
















JELLIFF FINE PRECISION WIRES 
Producing .0009” diameter and larger 
in Nickel-Chromium, Copper-Nickel, 
Kanthal, and other alloys for Elec- 
trical, Chemical, and Mechanical uses. 
Let us quote on your requirements. 
Wire Products since 1880 
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Ta) fore Wace CORP. 


10 PEQUOT AVENUE - SOUTHPORT, CONN. 





Many engineers and designers are overcoming scarcities and 
shortages obstacles by specifying LAVITE . the steatite ceramic 
insulation material that can be machined and formed to precise 
specifications. It offers the utmost in dielectric and mechanical 
advantages . . . without a price premium! Now is an opportune time 
to investigate LAVITE; write for samples and quotations. 


D. M. STEWARD 
MFG. COMPANY 


New York Th eto Pen ari ee) 


Se fs & Works: 179 Melrose Ave 
ent. ts) 


rsa al 
OOM Ui) | Mani 
Fleet Ts icago 
ra aaa rprade . TENA. Se Mtl et 


Los Angeles, 4116 Avelon Blvd, Electrical Manufacturers Supply Co 





106 





‘ 


NAME PLATE MATERIALS AND 
MARKING METHODS 


SOME MATERIALS SOME METHODS OF MARKING 
Aluminum Casting 
Bronze Die Stamping 
Celluloid Die Striking 
Copper | Engraving 
Decalcomanias Etching 
Ground Glass Lithographing 
Plastics Photogravure 
Porcelain on Steel Stencils for Enameling 
Sheet Steel | Stencils for Sand Blasting 
may be employed. Some very pleasing effects are 


made on glass by a combination of both processes as is 
illustrated by the coffee pot in which the decorative 
hands are applied by color spraying while the figures, 
indicating the cup contents, are sand blasted. 

Dials and indicators* for regulation and operation of 
the product may be made by nearly all of the processes 
described for name plates but those particularly suited 
to this purpose are decalcomanias, porcelain enamel 
and etching. Porcelain enamel is especially favorable 
lor the dials of clocks and indicators where temper- 
atures may be excessive and in such locations as may 
require operation in the presence of corrosive atmos- 
phere. Plastics and celluloid are also satisfactory for 
dials for various purposes and for indicators in which 
the markings should be clear and the dial or plate of 
light weight. Many types of dials are produced by 
etching on ground glass or on translucent plastics wit! 
the object of illumination from the rear.** 

Among the companies active in the manufacture of name 
plates, name-plate material, and equipment for name-plate mark 
ing, many of whom have co-operated in making available data 
and illustrations for this discussion, are: Acromark American 
Emblem, American Name Plate & Mfg., Bakelite, Bastian 
Brothers, Chandler, Crowe Name Plate & Mfg., Etched Prod- 
ucts, Ingram-Richardson Mfg., Markem Machine, Jas. H. 
Matthews, Geo. J. Meyer, Meyercord, James Millen Mfg.. 
Mica Insulator, Numberall Stamp & Tool, Pilgrim Badge & 
label, Rogan Brothers, Stanley Mfg., Horace R. Whittier. 


* See. “When Your Product Needs Dials or Indicators 


June 1939. 
* Also, “Lighting The Dial or Indicator,” August 1940. 


FOOD MIXER RE-DESIGN 





(Continued from p. 69) 


did not properly express its function ; that is, it did not 
look as though it housed a driving unit. 

The original base, made of a zinc casting and 
chromium plated, was difficult to handle because it pro- 
vided no gripping surface. This difficulty became par- 
ticularly apparent if the units were wet—as it might 
easily become with use. 

The original base unit was extremely difficult to 
mould, or to polish properly, because of the necessity 
of keeping the setbacks concentric, and of avoiding 
rounding their edges. The use of a zinc die casting 
or chromium plating was out of the question because 
of the difficulty with materials and facilities. 

The original base unit was bulkier than it needed to 
be, and yet its interior form was far from ideal to pro- 
vide proper air circulation to cool the motor, or propet 
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Silver and Backing That Can’t Separate! 


PROJECTION OR BUTTON TYPES yer 
P.R.MALLORY & CO Inc. 


MALLOR 


Silver-Faced Base Metal Backed 
CONTACTS 


NSTEAD of brazing a slab of silver to a slab of steel to produce 
these contacts, Mallory bonds the silver direct to the backing. 
No voids occur between the two surfaces with this Mallory me ‘thod! ! 


BONDED RIVET TYPE 








That's w hy silver and bac king can’t se parate . . haven’t se parated, 
so far as we know, on any of this millions of Mallory contacts in use! 


Chalk that up as one reason for the long-term service you get with 
Mallory. And chalk this up as another: 


There is no solder in this type of contact...so it’s not there to 
penetrate the silver and reduce your safe ope rating temperature. 
In fact, laboratory tests show that Mallory Bonded Coates can be 
worn down to the backing. 
you ordinarily expect ! 


And that’s about 25% more service than 


Available in a varie ty of type s and sizes , Mallory Bonded Contacts 
are offered with heavy ily nicke ‘Iplate ~d Dackings to resist normal 
corrosion. Backings of ‘Monel metal « 


material can be ol if you need them. 


corrosion-resistant 


other 





Wherever a circuit must be made 
or broken, Mallory offers the best 
electrical contact for the job. 
Mallory contacts of 
molybdenum, platinum, 
Klkonite and special alloys are 
meeting individual requirements 
with uniform satisfaction 
throughout the electrical 
industry. 


tungsten, 
silver, 


NON-FERROUS ALLOYS — ELEC 
POWDERED METAL ALLOYS 
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PR. MALLORY & CO. inc. 


ALLOR 
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Write today for the Mallory 
Catalog on Electrical Contacts 
— or submit your contact prob- 
lems to Mallory engineers for 
recommendation of the material 
best suited to your needs. 


P.R. MALLORY & CO., Inc. 


INDIANAPOLIS INDIANA 
Cable Address— PELMALLO 








HANK YOU! 





for the orders you have placed for PILOT 
MOTORS and thanks too for your consideration and 
patience during the past three months. Yes, deliveries 
have been slow we'll admit. That's why we believe 
a general explanation is in order. 


During the spring and summer months, we reach 
our “‘peak"’ season in supplying fractional H.P. PILOT 
MOTORS to manufacturers of air-moving equipment 
in addition to the requirements of our other “‘all year 
round” customers. Our production therefore has been 
taxed to the very limit. 


However . . . with this peak production load easing 
off, orders placed during August, September and the fall 
months will be given the prompt service which we 


feel all users of PILOT MOTORS are entitled to 


receive. Again, we thank you for your indulgence! 


F. A. SMITH MFG. CO., INC. 


409 DAVIS STREET, ROCHESTER, N. Y. 
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MERCURY 
SWITCHES 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 


Magnetic 
Type 


Tilting Type 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above, operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make"’ and “‘break’’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. e CHICAGO, ILL. 
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air insulation space to prevent the transmission of heat 
to the outer casing. 

The knob on the plastic cap added greatly to the 
height of the entire unit. From the standpoint of ap- 
pearance, height was the most critical dimension. Any- 
thing that would make the blendor tend to appear lower 
would improve the design. 

The amount of opening to the ventilating louvres 
under the jar retaining ring were on the dangerous 
side to permit the proper ventilation of the motor. 

Out of these factors arose some new specifications ; 
phenol-formaldehyde plastic for the motor housing, be- 
cause it was adequately strong, pleasing to the touch, 
easy to keep clean, and commendably permanent. From 
a production standpoint it offered many economies. It 
had excellent insulating properties. There emerged a 
frankly conic form that contained the proposed motor 
mountings neatly and provided ideal interior air space 
for insulation and ventilation. Ample circular louvres 
at the top of the base unit permit the passage of air to 
the motor. Spilled liquids are excluded from these 
louvres, by combining them into an inverted cone 
element, each being given a slight outward slope. The 
proportions of this inverted cone were then neatly re- 
lated to the basic upright cone form, serving to reduce 
the apparent bulk of the housing proper, and tending 
to repeat the inverted cone form of the glass container 
to bring that element into harmony with the base. 

Actual production developed many economies and 
improvements. In spite of the mechanical advantages 
built in to the new device, it is actually cheaper to pro- 
duce than the original model. 





ACTIVELY collaborating on the re-design with 

Industrial Designer Collura were; CA) President 
Fred Waring of the Waring Corp., (B) Vice President 
D. M. Dow of Airway Electric Appliance Corp. and 
‘C) Mechanical Engineer T. H. Burmeister and 
Electrical Engineer C. A. Lindberg, both of Airway. 
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fpreuglon | 
VARNISHED en INSULATION 


INCREASED DIELECTRIC STRENGTH... 
SUPERIOR RESISTANCE TO HEAT AND MOISTURE 


IRVINGTON VARNISHED FIBERGLAS is glass 
cloth woven from continuous fiber, soda-free yarn 
by Owens-Corning Fiberglas Corporation — then 
coated and impregnated with specially developed 
Irvington high-heat resisting insulating varnish to 
develop its full possibilities. 


TAPE SIZE 0010s! 
VALUES SHOWN ON 
THE AVERAGE TAK 


As an insulation it is superior in heat and moisture 
resistance and dielectric strength. 


Tensile Strength - Lb 


Tensile strength of Fiberglas superior 
the at higher temperatures. Tape size 0.010 
x 1 inch. 


Effect of exposure to 99 per cent rela- 
tive humidity on coils impregnated 
with solventless varnish as compared 
ai ae ae a a to no treatment. 
Temperature - Deg. F. 








Used as Insulation: On motor 
and generator armatures and 
field coils, transformer and 
control coils, electrical equip- 
ment for chemical plants tore- 
sist corrosion of cables and bus 
bars, coils and cables where 
low losses are requirements. 
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IRVINGTON VARNISHED 
FIBERGLAS comes in 
rolls of cloth like fab- 
ric, in wide or narrow 
widths and a variety 
of thicknesses in two 
colors, black or yellow. 










4 Heat resistance of Fiberglas tape 


on railway motor coil. 


Railway field coils after reine A 
subjected to 200% overload. In 
the asbestos insulated coils, the 
copper had melted. The coil in- 
sulated with Fiberglas (upper left) 
remained in excellent condition. 





For more complete data write Dept. 56. 


PLANTS AT IRVINGTON, N. J. and HAMILTON, ONT., CAN. 


IRVINGTON, NEW JERSEY, U. S. A. Representatives in 20 Principal Cities 
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ae DOUBLE LOCKING 


PN 


Double Locking Action 


When the PALNUT is tight- 
ened, its arched slotted jaws 
grip the bolt like a chuck 


(B-B) while spring tension is 
exerted upward on the bolt 
thread and downward on the 
regular nut (A-A), securely 
locking both. 










PALNUTS 


Single thread, spring tempered PALNUTS 
are used as self-locking nuts on light 
assemblies—or as locknuts to hold regu- 
lar nuts tight. Used (in various types) as 
self-locking nuts, they replace regular nut 
and lockwasher, saving nearly 50° in 
material cost, assembly time and labor, 
as well as weight and space. Used as 
locknuts, they provide greater security 
at low cost. Lead- 
ing manufacturers 
of electrical equip- 
ment have used 
PALNUTS as 
: standard for over 
ZZ, ZB ten years. Write 
for details. 






THE PALNUT COMPANY 


Manufacturers of Locknuts and Self-Locking Nuts 


66 CORDIER STREET 


IRVINGTON, N. J. 



























CLEAN WIRE STRIPPING 
OF ANY TYPE AND SIZE 


with the 


COLONIAL 
WIRE 
STRIPPER 


ends per hour. 


equipped throughout. 


full days. Write today. 


PYRAMID PRODUCTS COMPANY 





2224 So. State St. 
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CHICAGO, ILL. 


This foolproof, friction- 

less machine is extreme- 
ly fast and accurate, yet very 
simple in operation. Requir- 
ing only a minimum of space, 
the Colonial is easily set in 
any assembly line or corner. 


Will strip as high as 3400 


Cutting blades and slides re- 
quire no oiling. Positive stop 
for any length of stripping up 
to 2 inches. Special flexible 
metal tubing carries away 
waste insulation. Ball-bearing 


FREE TRIAL: Send your wire 
samples and specifications so we 
may accurately gauge your needs. 
We will send you promptly, without 
obligation, a Colonial Wire Stripper 
for use in your own plant for ten 
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OPM TIGHTENS CONTROLS 


More rigid controls on copper and brass, which virtually pro- 
hibit the use of copper for peace time goods, have been ordered 
by OPM Division of Priorities. The new restrictions cover 
more than one hundred civilian articles, to approximately 60 
per cent of a 1940 base period, until January 1, 1942. Every 
effort for expansion of supply is being made by the Office of 
Production Management, it is stated, including exploration for 
new deposits, but shell casings, wire and cable and War's in- 
numerable, miscellaneous uses cut deep into the availabilities. 

Preliminary, but official, OPM interpretations given to the 
RMA Priority Committee in this connection, offer exemption 
for all essential functioning radio parts. Copper and alloys for 
all non-essential, non-conducting parts are subject to approxi- 
mately 40 per cent curtailment until December 31 of this year. 
The OPM copper order, it is stated, is a conservation order 
of limitation, not of allocation. 

Corresponding conservation orders for aluminum are reported 
impending. Chlorinated rubber has also been placed under full 
priority control. 

Direct allocation ot all types of steel is being worked out 
upon a comprehensive, but still tentative basis by the Supply, 
Priorities and Allocations Board. This will call for 39 per 
cent of all steel output to be allotted to defense uses leaving 
9 to 35 per cent to individual users, 25 to 30 per cent for 
warehouses to be distributed without individual allocations and 
1 to 2 per cent for a government pool. 

Through re-design of products and re-engineering of processes, 
General Motors will save approximately 35 million pounds of 
critical materials in their currently-established run for 1942 
automobiles. 


TO KEEP SMALL BUSINESSES ALIVE 


How to assure the small manufacturer of sufficient materials 
for survival of his manufacturing business is one of the prob- 
lems most widely pondered in defense circles. Several pro- 
posals have been advanced but none to date has been adopted. 
Division of Civilian Supply has yet to sponsor any definite plan 
for alleviating the pinch on small concerns. The Supply, Prior- 
ities and Allocations Board has reviewed the que8tion of guar- 
anteeing some minimum level of non-defense production and 
upon this probably depends any subsequent special treatment 
for small manufacturers. 


MANUFACTURERS SHIFT TO DEFENSE 


In further efforts to conserve such strategic materials as zinc, 
rubber, chromium, nickel, aluminum, tin and bronze, OPM has 
ordered manufacturers of washers and ironers to reduce their 
output from the August 1 to December 31 interval by 17.3 per 
cent below average monthly factory sales in the twelve months 
ending last June 30. Allegedly, these curtailments, along with 
non-availabilities of scarce materials will also release factory 
facilities for defense work. 

Thus, the OPM Contract Distribution Division, cooperating 


ELECTRICAL MANUFACTURING 


| 





VERTIC, 
TUBE 









Xue MOUNTINGS 






Above: Lord V.S. Mountings protect this Twin Coach bus engine 
against road shock and isolate the body from engine vibration. 
Left: In this radio installation Lord V.S. Mountings isolate the nor- 
mal vibratory forces caused by the blowers and protect it against 
shock due to starting loads and possible operation at resonance. 


© Protect equipment against shock 
© Isolate smaller vibratory forces 


ANY types of mechanical equipment are subjected to sud- 

den, heavy shock loads as well as normal vibratory forces. 
It is possible to isolate these two types of disturbances by the 
use of Lord Vertical Snubbing (V.S.) Bonded Rubber Mountings, 
illustrated below. These mountings will support loads from a 
few ounces up to 1150 pounds. 


The design for this two-way protection is shown in the V.S. 
Plate Form Mounting cross-sections at the left. Figure 1 shows the 
mounting supporting its rated load and it is operating freely in 
sheer, isolating normal vibration. Figure 2 illustrates the action 
at the moment of shock. The metal washer has contacted the 
rubber snubbing shoulder and movement of the suspended mem- 
ber has been arrested. The reverse of shock, or rebound, wiil then 
occur and is arrested in a similar manner as shock, but in the 
opposite direction. Stability of the mounted assembly is charac- 
teristic of all Lord Mounting installations. 
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Position under shock loading The vibration engineering experience of Lord Engineers, 
gained in practically every field, is available without obligation. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 844 N. RUSH ST., CHICAGO 
SLOPING SHOULDER 





HIGH SHOULDER 


LORD : oa 


N “ , 3 3 
BONDED RUBBER ; — 


7 Try ad — 
VERTICAL SNUBBING (v.5s.) ahd tele dD 23 


~ VERTICAL SNUBBING {v.S.)_ VERTICAL SNUBBING [(V.S.) 
UBE FORM MOUNTING PLATE FORM MOUNTINGS -«( « MOUNTINGS PLATE FORM MOUNTINGS 
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PHOTO COURTESY PHOTOGRAPHY HANOBOOK NO.8S 


A 2awatt G-E Neon Glow lamp makes an excellent device for 
testing the shutter speed on a camera. The lamp is screwed into a 
110-volt, 60-cycle circuit and the camera pointed to take in a side 
view of the two halves of the lamp’s electrode disc. With the 
current on, electrodes glow alternately at a constant rate of 60 
times a second, so that there are 120 alternate flashes. The above 
photo was a second test, made while the camera was moved 


through a small arc. 
. * . 


YOU MAY NEVER have occasion to use a 
G-E Neon Glow lamp for checking the shutter 
speed of your camera, for the adjustment of 
watches on a production basis, or as a simple 
stroboscopic device to measure “‘slip’’ on a 
rotating motor shaft. 

And yet they are used for these purposes as 
well as many others including: exit lights, 
night lights, program lights, ignition indica- 
tors, panelboard lights, test lights, fuse in- 
dicators, high voltage indicators, coin machine 
indicators, and automatic flashing devices. 
They are also used to tell when the current is 
on in electric ranges, furnaces, electric irons, 
incubators, and chicken brooders. 

Some of these widely different applications 
may suggest their adaptation to your problems. 
Send today for the latest catalog sheet with 
full information and a folder suggesting some 
of their many uses. Write the address below: 


TYPICAL G-E NEON GLOW LAMPS 


T-2 T-4'%4 


— 1/25th and 


S-14 ik 1/10th watt 


3,214, 2 watts 


M4 watt 


G-E Neon Glow Lamps are rugged, long-lived, and de- 
pendable. They withstand shock and vibration to an 
unusual degree and may be subjected to voltage varia- 
tions without greatly affecting either life or light output. 


NELA SPECIALTY DIVISION, LAMP DEPT. 





with the War Department, has announced the award of a 12 
million dollar defense contract for the manufacture of gun 


| mounts to Easy Washing Machine Corp., Apex Electrical 


| 





Mfg. Corp. and Nineteen Hundred Corp., all makers of washing 
machines. 

Wilburt H. Winters, former vice president of the American 
Brake Shoe and Foundry Co., has been appointed chief defense 
coordinator by these three prime contractors who have arranged 
to pool their personnel into various divisions, such as inspec- 
tion, purchasing, planning, tool design, etc., for the benefit of 
the washing machine industry. The policy of the prime con- 
tractors will be to spread the work and sub-contract to as many 
of the 34 washing machine manufacturers in the industry as are 
willing to participate. 

As a result of the curtailed refrigeration production, General 
Electric has endeavored to meet the most serious effect, that of 
dislocation of employees, by placing as many as possible in other 
departments actively engaged in the production of defense items. 

B. W. Clark, vice president of Westinghouse Electric & Mfg., 
states, “In spite of emergency curtailment in production of elec- 
trical appliances due to direct orders from Washington and to 
shortages in critical materials, orders for defense goods already 
on hand and in prospect give promise of a full manufacturing 
load and successtul operation in 1942. In our East Springfield 
plant we are far ahead of schedule in delivery of an order for 
fuses for the Army, in addition to other defense materials, a 
total of $22,500,000.” 

Mr. Clark said also that the backlog of orders on all types 
of household appliances is the highest in the history of the di- 
vision. During the emergency it is inevitable that they shall 
fall short of meeting the normal demand. 


OPA TO CHECK RISE IN PRICES 


To stabilize and, in some cases cut prices, the OPM has asked 
the manufacturers of copper to keep prices at the level pre- 
vailing on October 15. These prices have advanced 20 to 30 
per cent since 1939. A plea has also been made to keep prices 
steady on radios and stoves pending determination of the effect 
on costs in the two industries of curtailment of output due to 
the defense program. 

In the domestic copper dealings, prices held firm at maxi- 
mum level of 12 cents a pound. Zinc and lead will also be af- 
fected by this price control. 

A halt on the rise of machine tool prices is foretold by the 
OPA. This may be accomplished either by a price ceiling 
order or an informal agreement with the industry. 





MEETINGS AHEAD 


December 1-2. National Industrial Council. Spon- 
sored by the National Association of Manufacturers. 
New York, N. Y. Noel Sargent, 14 W. 49 St., New 
Yorks N.Y. 

December 1-5. American Society of Mechanical 
Engineers. Annual meeting, New York, N. Y. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

December 1-6. 18th Exposition of Chemical In- 
dustries. Grand Central Palace, New York, N. Y. 
Charles F. Roth, Grand Central Palace, New York, N. Y. 

December 3-5. American Institute of Electrical 
Engineers. Southern district meeting, New Orleans, La. 
H. H. Henline, 33 W. 39 St., New York, N. Y. 

December 3-5. Congress of American- Industry. 
Sponsored by the National Association of Manufacturers 
oo N. Y. Noel Sargent, 14 W. 49 St., New York, 
N.Y. 

December 3-5. Institute of Cooking and Heating 
Appliance Manufacturers. Annual convention, Cin- 
cinnati, Ohio. Samuel Dunckel, Shoreham Hotel, 
Washington, D. C. 

December 3-6. American Society of Refrigerating 
Engineers. Annual meeting, St. Louis, Mo. D. L. 
Fiske, 37 W. 39 St., New York, N. Y. 

December 4. National Assn. of Fan Manufac- 
turers. New York, N. Y. L. O. Monroe, 5-208 General 
Motors Bldg., Detroit, Mich. 

February 16-20, 1942. National Electrical Manu- 
facturers Assn. Mid-winter meeting, Chicago, Ill. W. 
J. Donald, 155 E. 44 St., New York, N. Y. 
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*Trade Mark Reg. U.S. Pat. Off. 


Nichrome V as the heating element material in your appliances is a feature to 
which you may point 


- — asa triumph in alloy development 
- — as a success in enhancing the value of heating appliances 


- — as Victory over the forces which shorten the life of heating elements. 


DRIVER-HARRIS Company 
Harrison New Jersey 
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CHROMALOX 


ELECTRIC HEATING UNITS 


Many manufacturers have found in electric heat just the 
service they need for dies and molds used in plastic 
forming and similar work. The lack of bulky equipment, 
piping and other apparatus, and the close automatic 
temperature control of electric heat are immediately ap- 
preciated. The ease of installation is particularly striking 
when a movable heated part is involved as in a molding 
press, where a flexible electric cable removes all diff- 
culty of getting heat to the spot. 


TOP OF PLATEN 


CHROMALOX 
STRIP HEATER 


TOP OF PLATEN 


CHROMALOX 
CARTRIDGE UNIT 
slip fit in hole. 


HOLE FOR 
THERMOSTAT 








\ 


TERMINAL 
COVER 





To install 
STRIP HEATERS 


The base of the platen is milled 
to admit the strip heaters, 
spaced sufficiently wide apart 
to admit of clamping screws 
between each strip heater, 
which tightly clamp the base 
to the platen. A clearance of 
.005-+ should be allowed be- 
tween base and platen to in- 
sure closest contact between 
heaters and platen. 


To install 
RING UNITS 


The application is similar to 
that above, except that circu- 
lar grooves are provided in 
the platen base to receive the 
ring units. The base is also 
cut away directly over the 
terminals. Clamping screws 
are provided at suitable inter- 
vals between the two ring 
units. A drilled hole in the 
platen accommodates the 
thermostat. 


To install 
CARTRIDGE UNITS 


These units may easily be ap- 
plied in a solid platen by 
drilling and reaming holes so 
the units will make a good 
sliding fit. As terminals pro- 
ject beyond the platen, a pro- 
tecting terminal cover of sheet 
stock may be fastened by 
screws to the side of the 
platen. When platen and base 
are separate the units are held 
in semi-circular grooves in 
each part, clamping screws 
completing the assembly. 


Use the willing cooperation of Chromalox engineers in 
meeting any specific problem. Use the Chromalox Book 
of Electric Heat for general data. Mail the coupon with 


your letterbea 


d. 


EDWIN L. WIEGAND CO. 


7530 Thomas Blvd. 


Pittsburgh, Pa. 


Send me the CHROMALOX BOOK of ELECTRIC HEAT. 


Name............ 
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ENERGY OUTPUT STILL CLIMBS 


Electrical energy distributed by electric light and power in- 
dustry for the week ending November 8 amounted to 3,325,- 
574,000 kw.-hr. compared with 2,858,054,000 kw.-hr. for the 
same period last year showing an increase of 13.5 per cent. 
A decrease was shown for the previous week of November 
when the figures stated totaled 3,338,538,000. In the four 
weeks ended November 8 a total distribution of energy amount- 
ing to 13,236,416,000 kw.-hr. compared to a total of 11,444,748,- 
000 kw.-hr. for the same period last year was shown by statis- 
tics of the Edison Electric Institute. This denotes an 
of 15.6 per cent over the previous year. 


increase 


STILWELL ELECTED PRESIDENT OF N.M.T.B.A. 


Clifford S. Stilwell, newly elect- 


ed president of the National 
Machine Tool Builders Asso- 
Clation, states that a major 


problem facing the machine tool 
industry today is that of finding 
out what will be needed far 
enough ahead to plan success- 
fully to meet future defense re- 
quirements. Unless specific in 
formation on types and volume 
of machine tools is forthcoming, 
Mr. Stilwell warns that some 
tool builders “may very soon be 
at a loss to know exactly what machines they should today 
prepare to build for delivery six to twelve months from now.” 
Machine tools require from three to nine months to manufac- 
ture and the industry is facing the stupendous job of turning 
out next year a volume seven times larger than what in pre- 
war days was considered a normal year’s production. Also 
newly elected to the N. M. T. B. A. as vice presidents are, 
George H. Johnson, president, Gisholt Machine Co. and John 
S. Chafee, vice president, Brown and Sharpe Mfg. Co. 


APPLIANCE SALES STILL ABOVE THOSE OF 1940 


Refrigerators. Domestic household units sold during Sep- 
tember amounted to 153,014 compared with 104,454 in Septem- 
ber 1940, up 46.5 per cent, and 251,621 in August, a decline of 
39.1 per cent. Nema statistics show sales for first nine months 
of 1941 amounting to 3,000,765 against 2,265,138 in like period 
of 1940, a gain of 32.4 per cent. 

Electric Ranges. September sales totaled 66,206 as com- 
pared to 32,167 in September 1940 and 50,759 in August, re- 
spective gains of 106.2 and 30.5 per cent. Comparing sales of 
first nine months of present year which amounted to 545,074 
with sales of the same period last year, 319,651 shows an in- 
crease of 70.5 per cent, according to Nema. 

Vacuum Cleaners. Total sales for September 1941 amount- 
ed to 215,789 compared to 138,923 in September 1940, making 
an increase of per cent, and 178,306 in August, up 20.9 
per cent. Sales from January through September of this year 
totaled 1,709,983 against 1,277,478 for the same period of time 
in 1940 or 33.8 per cent increase, according to the Vacuum 
Cleaner Manufacturers Association. 

Oil Burners. Shipments of oil burners amounted to 34,707 
in September as compared with 31,369 in August, an increase 
of 10.6 per cent, whereas September 1940 shipments totaled 
41,490, indicating a decline of 16.3 per cent, accérding to the 
Department of Commerce. 

Mechanical Stokers. Statistics show factory sales to total 
27,138 for September compared with 28,731 for the month of 
August (down 5.5 per cent). In comparison with September 
1940 sales of 31,396 they showed a decline of 13.5 per cent, 
according to the Department of Commerce figures. Total 
sales for the first nine months of 1941 compared with the same 
period in 1940 showed an increase of 37 per cent with sales 
aggregating 149,630 this year compared with 109,201 last year. 
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AFTER THE WAR IS OVER 


Preparation of plans for the transition from a wartime to a 


peace-time economy is stressed by D. C. Prince, president 01 


ELECTRICAL MANUFACTURING 





“Scarcity is a difficult word 
to find in the PORCELAIN 
INSULATION dictionary! 


Porcelain insulation ma- 
terial is readily available to 
engineers and designers; it is 
governed by no restrictions except the capacity of the 
manufacturer's facilities, and the preference enjoyed by orders 
already received. This is a rarity for a material embodying so 
many advantages: 


sv High compressive strength. High softening temperature. v 
High dielectric quality. Resistance to corrosion. Resis- 
tance to thermal shock. Resistance to disintegration. sv 
Impervious to most acids and fumes. Close tolerances. 

Ww Great uniformity. Diversity of bodies. 


Now—not tomorrow, when every kiln may be booked to ca- 
pacity for months to come —is the time fo see where porcelain 
insulation can fit into your product, machine, or equipment. 

Production economies and efficiencies were never so essen- 
tial; effect yours by specifying porcelain—earth’s materials 
turned back to rock—for your insulating material. 
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SPONSORED BY THE FOLLOWING MEMBERS OF THE 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Pofcelain Co Knox Porcelain Cor eae 

The Colonial Insulator Co The Louthan Manufacturing Co Square D Company 

National Porcelain an Ue la glee on 

The Universal Clay Products Co 


Illinois Electric Porcelain Co 


Imperial Procelain Works, Inc New Jersey Por 
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Powe # steady, sure — 


for America’s wings 


— iB Never has dependability meant more—to Uncle 
Sam and to you—than in the ignition systems of our pilot 
training ships. There must be no hit-and-miss operation 
here, for the hour is late and much is at stake. 


That is why EISEMANN MAGNETO CORPORATION, 
responsible for the magnetos used in the Franklin air- 
cooled engines that power many of the pilot trainers 
of America’s Air Force, specify Callite for breaker 
contact points. 
The experience of Callite engineers . . . the quality | 
standards by which Callite has long been recognized, 
are behind the contact dependability that’s become 
synonymous with the name Callite. If uninterrupted 
production is important to you, if you are looking 
for contacts engineered to “make and break” with 
precision . . . consult Callite Tungsten Corporation, 
547-39th Street, Union City, New Jersey. Branches: 
Chicago, Cleveland. Cable: “Callites”. 


cae CALLITE 
CONTACTS 


Whether your contact requirements are for screws, rivets, composites, 
inlays or special forms —in tungsten, molybdenum, silver, platinum, pal- 
ladium and alloy combinations of these metals — whenever your specifi- 
cations call for superior contacts, call on Callite. Callite will design and 
mauufacture special contacts to meet your specific operating conditions. 
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the American Institute of Electrical Engineers and manager of 
General Electric’s industrial engineering department. Address- 
ing the annual Construction Industry Conference, held under 
the auspices of the Chamber of Commerce of the United States, 
he advocated the creation and carrying out of a plan whereby 
government and business can cooperate in democratic, free 
enterprise for the interests of the whole people and declared 
that to change over the nation’s factories from war to peace- 
time production would require 13 billions of dollars, while there 
would be needed 10 billions for new residential construction and 
public works in the period of transition. 

Mr. Prince states that just as a “shelf of public works” to 
replace defense orders has been suggested, private industry 
must create a similar shelf of private projects and the sum of 
the two must approach 23 billions of dollars annually if we are 
to utilize the full production capacity of our people. 

In an effort to meet the problems that will follow the emerg- 
ency, General Electric is making a survey of each department 
of the company to determine its potential post-war business. 
At the completion of these surveys it will be known whether 
a department anticipates a surplus, a deficit or an approximate 
balance in plant facilities and personnel. The company will 
then have an all-over picture of its probable position. A com- 
mittee will discuss with each department the interdepartmental 
shifts to equalize surpluses and deficits. 

The Market Research Corporation of America, as a result 
of a survey made among 42 leading manufacturers, states that 
intelligent planning on the part of industry will help to avert 
the post-war slump. Steps taken by various companies to but- 
tress their position in the post-war period were related as fol- 
lows: market and production research, as differentiated from 
purely technical research, inventory of new ideas, and a long- 
range planning committee to study present and future develop- 
ments that might prove important. Warning is given, however, 
as to the uncertainty of the post-war market, in both produc- 
tion techniques, consumer desires, buying power and styles. A 
highly competitive era was predicted, to meet which progressive 
product development was advocated. 


50-YEAR MEN HONORED AT NEMA’S ANNUAL 
MEETING IN NEW YORK 





Presentation of fifty-year certificates, as made by President 
Earl O. Shreve at the annual luncheon of Nema held at the 
Waldorf-Astoria. Here shown, in the usual order, are B. E. 
Salisbury, chairman of the board, Pass & Seymour, Inc.; 
W. W. Nichols, assistant to the president, Allis-Chalmers Man- 
ufacturing Co.; Mr. Shreve; F. G. Vaughen, manager, meter 
division, General Electric Co.; and G. E. Palmer, president 
Palmer Electric & Manufacturing Co. 


NEW PLANTS, EXPANSIONS 


Isolantite, Inc. has launched a million dollar expansion and 
improvement program at the Belleville, N. J. plant which, when 
completed, is expected to step-up the output of ceramic parts 
to ten times the level of a year ago. 

General Electric Co. has announced plans for the construc- 
tion of a new million dollar plant in Pittsfield, Mass. for the 
manufacture of synthetic phenol. This action is being taken 
at the request of the OPM to counteract the shortage of this 
material, a principal ingredient in the manufacture of a certain 
type of plastic used by the government. 

Detroit Power Screwdriver Co. has moved to a new and 
larger plant at 2801 W. Fort St., Detroit, where better manu- 
facturing facilities are available to efficiently serve industry in 
the national defense program. 

Hygrade Sylvania Corp. will operate a new plant for the 
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A—Turned and threaded stud for 
steam shovel 

B— Shaved and drilled insulator 

C—Sawed, milled, drilled and 
counterbored card euide 


VERY pound of weight saved means just 
that much longer range for a bomber, 
added payload for a transport. Light-weight 
Synthane is used for many parts of air- 
planes, including propeller assemblies. 
The same light weight, corrosion resis- 
tance,structural strength, dielectric strength, 
machineability . .. and other properties that 
took Synthane into the plane, the tank, and 


for Propeller Parts: SYNTHANE 


the warship will find a larger place later 
in appliances for the home, equipment for 
the office and the factory. 


Already, companies ... looking ahead... 
are planning future applications using 
Synthane Bakelite-laminated. If you have a 
future use for versatile Synthane, why not 
gain time tomorrow by working on it to- 
day? We'll be glad to help you. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS+RODS+TUBES* FABRICATED PARTS 


Bakelite — 


SILENT STABILIZED GEAR MATERIAL 


vw laminated 
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CONDUCTION SERIES WOUND AC-DC 
1/300th TO 110th H. P. 
INDUCTION SHADED POLE 
1 500th TO 110th H. P. 
WITH AND WITHOUT BACKGEAR 


In applying a motor to a new or an old 
product you must have, above all, correct 
engineering as it relates to your specific 
application, plus dependability and right 
price. 


There are no stock types in SIGNAL 
Motors. Every application is considered 
special and the motors are built accord- 
ingly, whether the quantity involved is a 
sample or many thousands. 


That is the reason SIGNAL is recognized 
as a specialist in the small motor field. The 
motors are developed to meet your par- 
ticular needs 


SIGNAL has been suc- 


cessfully producing frac- 
tional horsepower motors 
for others since 1892. We 
can do it for you. . . what 
are your requirements? 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 


Offices in Principal Cities 











manufacture of special purpose radio tubes, to be constructed 
in Montoursville, Pa., near Williamsport, by the Industrial 
Properties Corp. to Hygrade Sylvania specifications. 

E. I. du Pont de Nemours & Co. has opened a new Plastics 
Research Center at its plant in Arlington, N. J. to provide for 
expanded investigations of plastics useful in national defense 
and for the development of new materials. 

Bell & Gossett Co. of 3000 Wallace St., Chicago, has moved 
into a new factory at Morton Grove, III. 

Westinghouse Electric & Mfg. Co. has started a plant-wide 
construction program in its small motor division at Lima, Ohio 
to meet increased defense needs for small electric motors and 
generators. This is not the usual expansion program but 
mainly a rearrangement of facilities to increase manufacturing 
productivity. 

\dministrative departments of the Westinghouse X-ray di- 
vision in Long Island City, N. Y. will be shifted to the com 
pany’s radio division plant in Baltimore around January 1. 
Manufacturing departments will continue in the Long Island 
City factory and will be increased 20 per cent by the move. 

Fairbanks Morse & Co. will build a new $5,500,000 plant in 
Beloit, Wis. to triple the production of Diesel engines for the 
U. S. Navy. 

Sheldon Machine Co., Inc. is now located in a new factory 
at 4240 N. Knox Ave., Chicago. 

Acme Electric Welder Co. has completed a new factory at 
2018 Fruitland Rd., Los Angeles, Cal. 

International Resistance Co. has added approximately 30 
per cent more manufacturing space at 401 N. Broad St., Phil- 
adelphia. 

Vulcan Electric Co., formerly in Lynn, Mass., is now lo 
cated at 88-90 Holten St., Danvers, Mass. 

Allis-Chalmers Mfg. Co. has started construction on a new 
$9,000,000 supercharger plant in a suburb of Milwaukee. This 
windowless plant is expected to be completed in about. six 
months. 

Ruby Chemical Co. has expanded plant capacity 100 pet 
cent by the addition of modern equipment for chemical proc 
essing. 

Revere Copper and Brass, Inc. is building a new mill in 
Baltimore for the manufacture of condenser tubes for the U. S. 
Navy and. U. S. Maritime Commission. The plant is expected 
to be in operation early in May 1942. 

Radio Corporation of America has laid the cornerstone of 
the new RCA Laboratories being built at Princeton, N. J. It 
is anticipated that the laboratories will open in the spring of 
1942, 


THOMAS NOW HEADS NEMA 


George C. Thomas, Jr., presi- 
dent and treasurer of Thomas & 
Betts Co., Elizabeth, N. J., was 
selected president of Nema dur 
ing the annual meeting of Na- 
tional Electrical Manufacturers 
Association at the Waldorf-As- 
toria in New York. Mr. Thomas 
succeeds Earl O. Shreve, vice 
president of the General Electric 
Co., who has been president of 
Nema for the past year. 

In a statement following his 
election, Mr. Thomas declared 
“the defense program is an all- 
time challenge to the productive 
capacity and ingenuity of electrical manufacturing companies.” 

Vice presidents elected at the concluding session of the meet- 
ing were: H. E. Blood, president, Norge Division, Borg- 
Warner Corp.; Ralph Kelly, vice president, Westinghouse Elec- 
tric & Mig. Co.; Max McGraw, president, McGraw Electric 
Co.; F. W. Magin, president, Square D Co.; W. E. Sprackling, 
vice president, Anaconda Wire & Cable Co. 


ELECTRICAL ALLOY TESTS STANDARDIZED 


Sponsored by the A. S. T. M. committee on electrical-heating, 
electrical-resistance and electric furnace alloys, new standards 
covering these materials have just been published by the Amer- 
ican Society for Testing Materials. Included are test methods 
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counterbored card guide 





Hoover Engineers have . . . they have developed a 
scientific Radio Device so sensitive that an ant’s foot- 
steps thunder like the beat of a horse’s hoofs on a 
cobble-stone street. On this super-sensitive device every 
Hoover Bearing is tested for smoothness and quietness 
where bearing imperfections cannot escape detection, 
Hoover’s unusually high standard of workmanship 
recognizes nothing short of near perfection. Is it any 
wonder that Hoover has won its place as... . The 


Aristocrat of Bearings? 
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and specifications developed through the work of the A. S. T. M. 
committee covering the following classifications : electrical-heat- 
ing materials, electrical resistance materials, thermostat metals, 
materials for lamps and radio tubes and structural and electrical 
resistor materials for furnaces. Standard, approved procedures 
are given in full detail. Published by the A. S. T. M., 260 S. 
Broad St., Philadelphia, Pa. 


MAJOR CHANGES IN G-E SETUP 


Election of five new vice presidents—Walter R. G. Baker, 
Chester H. Lang, David C. Prince, Elmer D. Spicer and Harry 
\. Winne by the board of directors of the General Electric 
Co. has been announced in connection with a change in the 
company’s organization. Under the new setup, the company 
will have four principal operating departments: appliance and 
merchandise under Vice President H. L. Andrews, radio and 





Ww. R. G. BAKER C. H. LANG 
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television under Vice President Baker, lamps under Vice Pres- 
ident Joseph E. Kewley, and the apparatus department which, 
because of its great volume of business and diversified products, 
will be staffed by five vice presidents. Vice President Lang 
will be in charge of defense activities and also continue as 
manager of apparatus sales; Mr. Prince, who is chairman ot 
a special company committee to plan for post-war operations 
of a business now 70 per cent devoted to defense needs, will 
be in charge of application engineering; Earl O. Shreve, in 
charge of commercial activities; Mr. Spicer, in charge of manu- 
facturing; and Mr. Winne, in charge of design-engineering. 
In addition, Vice President William R. Burrows, formerly 
in charge of general manufacturing operations, and Vice Pres- 
ident Roy C. Muir, previously head of general engineering 
operations, will become members of President Charles E. Wil- 
son’s staff, carrying out assignments in these respective fields. 


ADVISORY COMMITTEE FOR RADIO DEFENSE 


Nominations to the OPM radio defense industry advisory com- 
mittee were made and future organization outlined at an all- 
industry conference held at OPM headquarters in Washington 
on October 30. Nearly 100 leading radio executives attended 
on special invitation from OPM, and preliminary establishment 
of the OPM industry committee was effected. 

Deputy Director Joseph L. Weiner especially complimented 
the radio industry on “the best job done” of any industry in 
its substitutions of aluminum. All officials stressed the tre- 
mendous defense job and the necessity for full cooperation of 
radio and other industries in the many difficult problems ahead. 
Director Leon Henderson, of OPA, detailed these coming prob- 
lems, first, in the defense job, and second, as to their civilian 
production. Mr. Henderson stated that the latter would be 
accomplished with the least dislocation possible, and urged the 
complete cooperation of the radio industry. 

J. L. Maury, government presiding officer of the industry com- 
mittee, stated that he would soon select the committee, giving 
due consideration to companies’ size, geographical location and 
other factors. Provision for four sub-committees of various 
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@ Molded plastics parts for that defense job of 
yours must be made right and they have got to 


come through fast. 


No time for experimenting now. Your supplier 
must know his business, have the equipment, be 


set to go, and deliver on time. 


Here is where General Industries fits into your 
picture perfectly, — Big plant, with modern 
machines that can handle any type of molded plas- 


tics, any size,—even the very largest. 


Engineers and workmen who for long years have 
been trained in accuracy and quality production— 
Yes, General Industries can qualify for your job 
in every particular, no matter what the quantity 
or how rigid the specifications. 


“On Time” too. The reputation of General Indus- 


tries for getting jobs going and keeping them 


CET US HELP WITH YOUR 
DEFENSE WORK- 


We can produce the 
Molded Plastics parts 


.../n any quantity...any specification... on time 














going, steadily producing molded plastics parts to 
take their place in the assembly line without delays 

. this reputation means something to you in 
these times when, as never before, the work must 


come through on time. 


LET US TALK SPECIFICALLY WITH YOU 


Tell us what molded plastics parts you require for 
your defense job and we will tell you about our 
equipment for making them, estimate costs and 
name delivery dates. We will promptly give your 


problem executive attention. 










WRITE, TELEGRAPH, OR 
TELEPHONE ELYRIA-2238 


or come to Elyria, inspect our 
plant, and discuss your problem 
first hand with our engineers 


The GENERAL INDUSTRIES Co. 


MOLDED PLASTICS DIVISION « 





eS ee eo ee 





IN SHIPMENT 
AFTER SHIPMENT 






HIGH QUALITY IS 


DUPLICATED 


PECIALIZATION, research, and experi- 
S ence are combined in the developing of 
Thomastrip to meet customers’ require- 
ments. Thomas’ exacting standards of pro- 
duction enable its customers to have steel 
which consistently meets the specifications. 
. .. And, all the benefits provided by the 
use of cold rolled strip steel are advanced 
with Thomastrip. 









BRIGHT FINISH NOT COATED 
HOT TIN COATED, ELECTRO 
COATED WITH NICKEL OR 
ZINC, COPPER, BRASS.. 


Always Laboratory Approved 


THE THOMAS STEEL CO., WARREN, 0. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
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sizes, on receivers, tubes, parts, conservation and simplification, 
also was detailed by Mr. Maury who stated that OPM would 
advise of such appointments. 


METAL CONGRESS FEATURES NEW USES 


Predominantly concerned with the application of metals and 
alloys to defense and defense products, the 23rd annual meet- 
ing of the National Metal Congress and Exposition was held 
in Philadelphia late in October. As usual, cooperating organ- 
izations included American Society for Metals, American 
Welding Society, American Institute of Mining and Metal- 
lurgical Engineers and Wire Association. The program of 
technical papers was an unusually heavy one and the exhibits 
at the convention hall were numerous in their representation 
of manufacturers’ materials and uses or applications. 

Included in the national defense group meetings were many 
discussions of substitute materials and mechanical designs to 
permit the use of such materials. 


A.S.T.M. STANDARDS OF TEXTILE MATERIALS 


Definitions and terms, methods of testing, and specifications for 
textile and related materials developed by the American Society 
for Testing Materials appear in the recently issued “A. S. T. 
M. Standards of Textile Materials.” This compilation presents 
within a single cover, significant data which should be of im- 
portance to all those dealing with textiles. Included are speci- 
fication, tolerances, methods of testing, definitions and terms 
for asbestos, cotton, glass, rayon, silk and wool. Available 
from A. S. T. M. headquarters, 260 S. Broad St., Philadel- 
phia, Pa. 


ELECTRICAL MANUFACTURING INDUSTRY 


Authoritative, factual information on employment opportunities 
in the electrical manufacturing industry as well as personal 
qualifications and scholastic training needed is presented in a 
monograph on electrical manufacturing, one of a series of pro- 
fessional and vocational monographs. Written by Howard 
Stephenson, eastern publicity manager for Westinghouse Elec- 
tric & Mig. Co., and R. E. Williams, manager of a depart- 
ment of science and research publicity at Westinghouse, it dis- 
cusses the electrical manufacturing industry, qualifications for 
a career, scholastic training, employment, promotion and pay, 
advantages and disadvantages of the work, possibilities for 
women engaged in the field, planning an education, vocational 
training for industry in trade and high schools, apprentice train- 
ing in industry, technical institutes and engineering colleges. 
Published by the Bellman Publishing Co., Inec., 6 Park St., 
Boston, Mass. 


HIGH FOR ELECTRICAL GOODS ORDERS 


Orders for electrical 
goods during the 
third quarter of 
this year reached 
the highest figures 
attained since first 
published by Bureau 
of the Census in 
1926. The recent 
dollar values exceed 
those of the pre- 
ceding” quarter by 
8.1 per cent and 
are 52.8 per cent 
higher than those 
for the correspond- 
ing period last year. 
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TO ALL OUR CUSTOMERS WE EXTEND 


orasons Cpeccliings 


AND BEST WISHES FOR THE NEW YEAR 


of“ 


Acme News Pictures, Inc. 

The Acme Wire Co. 

Agfa Ansco Corp. 

Aircraft Accessories Corp. 
Allen Electric & Equipment Co. 
Allis Chalmers Mfg. Co. 
Aluminum Company of America 
American Airlines, Inc. 
American Can Co. 

American District Telegraph Co. 
American Export Airlines 


American Machine and Foundry Co. 


American Time Products Co. 

American Transformer Co. 

Amtorg Trading Corp. 

Arma Corporation 

The Associated Press 

Auth Electrical Specialty Co. 

Automatic Electric Co. 

Automatic Switch Co. 

Barber-Colman Co. 

Bell Telephone Laboratories, Inc. 

Bendix Aviation Corp. 

Bendix Radio Corp. 

The Benwood-Linze Co. 

The Bristol Company 

Brooklyn Edison Co., Inc. 

The Brown Instrument Co. 

Callite Tungsten Corp. 

Canadian General Electric Co., Ltd. 

Carbide & Carbon Chemicals Corp. 

Cities Service Gas Co. 

City of New York, 
Dept. of Purchase 

Collins Radio Co. 

Columbia Broadcasting System 

Columbia Recording Corp. 

Columbia University 

Connecticut Telephone & Electric 
Corp. 

Consolidated Edison Co. 

Consolidated Gas, Electric Light & 
Power Co. of Baltimore 

Curtiss-Wright Corp. 

Cutler-Hammer, Inc. 

The Daven Company 

Davis Emergency Equipment 
Co., Inc. 

Delco Products Division of General 
Motors Corp. 

Detrola Corp. 

The Dictaphone Corp. 

Doble Engineering Co. 

Douglas Aircraft Co., Inc. 

Dow Chemical Co 

Eastern Air Lines, Inc. 

Eastman Kodak Co. 

Ebasco Services, Inc. 

Eclipse Aviation 

Thomas A. Edison, Inc. 

Electrical Facilities, Inc. 

Electrical Research Laboratories, Inc 


A 


The Electric Auto-Lite Co. 
Electric Controller & Mfg. Co. 
Electric Specialty Mfg. Co. 
The Electric Storage Battery Co. 
Electrical Research Products, Inc. 
Electric Equipment & Engineering 

Co. 
Emerson Radio & Phonograph Corp. 
The Esterline-Angus Co., Inc. 
Es-B-Es Co., Ltd. 
Fairchild Aviation Corp. 
Fansteel Metallurgical Corporation 
Finch Telecommunications, Inc. 
The Foxboro Company 
Galvin Mfg. Corp. 
The Gamewell Co. 
General Aniline Works, Inc. 
General Electric Company 
General Motors Corp. 
General Radio Co. 
General Railway Signal Co. 
Graybar Electric Co., Inc. 
The Gray Mfg. Co. 
The W. Green Electric Co., Inc. 
Hanson Van Winkle & Munning Co. 
Harvard University, 

Cruft Laboratory 
Harvey Wells Communications, Inc. 
Hazeltine Service Corp. 
Hershey Chocolate Corp 
Hickok Electrical Instrument Co. 
Holley Carburetor Co. 
Holmes Electric Protective Co 
The Holtzer-Cabot Electric Co. 
Horni Signal Mfg. Co. 
Houston Lighting & Power Co. 
Humble Oil & Refining Co. 
Hygrade Sylvania Corp. 
Idaho Power Co. 
Ideal Commutator Dresser Co. 
Illinois Testing Laboratories, Inc. 
Indianapolis Power & Light Co 


International Business Machines Corp. 


International Nickel Co., Inc. 

International Silver Co. 

Johns Hopkins University 

Kansas State College 

The Kelley-Koett Mfg. Co., Inc. 

Kellogg Switchboard & Supply Co. 

Kenyon Transformer Co., Inc. 

Walter Kidde & Co., Inc. 

Knapp Electric, Inc. 

Koehler Mfg. Co., Inc. 

Lear Avia, Inc. 

Leeds & Northrup Co. 

Lehigh University, Dept. of Electri- 
cal Engineering 

Chas. F. L’Hommedieu & Sons Co 

Linde Air Products Co. 

Line Materials Corp. 

Fred M. Link 

Litton Engineering Co. 


International Telephone & Radio 
Manufacturing Corporation 
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Magnafiux Corp. 

Magnolia Pipe Line Co. 

Glenn L. Martin Co. 

Massachusetts Institute of 
Technology 

Mellon Institute of Industrial 
Research 

Metro-Goldwyn-Mayer Pictures, 
Inc. 

Michigan State College 

Miller-Seldon Electric Co. 

Mine Safety Appliances Co. 

Minneapolis Honeywell Regulator 
Co. 

Mississippi Power and Light Co. 

Mississippi River Commission 

Mohawk Electric Mfg. Co. 

National Advisory Committee for 
Aeronautics 

National Airlines, Inc. 

National Broadcasting Co. 

National Cash Register Co. 

Navy Research Laboratory 

Nelson Electric Mfg. Co. 

N. Y. Central Railroad Co. 

N. Y. Telephone Co. 

New York University 

The Nock & Garside Elevator Co. 

Northeast Airlines Inc. 

Northern Electric Co. Limited 

Otis Elevator Co. 

Pan American Airways System 

Paramount Pictures, Inc. 

Penna-Central Airlines Corp. 

The Penna. Railroad 

Philadelphia Electric Co. 

Philco Corp 

Pitometer Log Corp. 

Power Equipment Co 

Public Service Electric & Gas Co. 

Purdue University 

Radio Engineering Laboratories 

Radio Receptor Co., Inc 

Raytheon Mfg. Co 

R.C.A. Mfg. Co., Inc. 

The Reliance Electric & Engineer- 
ing Co. 

Remington Rand, Inc 

Rochester Telephone Corp 

Rockefeller Institute for Medical 
Research 


Rubicon Company 

Rusta Restor Corp. 

The Safety Car Heating & Lighting 
Co., Inc. 

Sangamo Electric Co. 

Schauer Machine Co. 

Schwarze Electric Co. 

Self Winding Clock Co. 

Shepard Elevator Co. 

Signal Engineering & Mfg. Co 

Sperry Gyroscope Co., Inc. 

Square D Company 

Standard Electric Time Co. 

Star Electric Motor Co. 

Stevens Institute of Technology 

Stromberg-Carlson Telephone Mfg 
Co. 

Superior Electric Co. 

Swarthmore College 

Cc. - Tagliabue Mfg. Co 

Telautograph Corp. 

Teletype Corp. 

The Tennessee Electric Power Co 

Toledo Scale Co. 

Times Telephoto Equipment, Inc. 
(N. Y. Times) 

Trans-Lux Corp. 

The Triplett Electrical Instrument 
Co. 

The Trumbull Electric Mfg. Co 

United Air Lines, Inc. 

United Gas Pipe Line Co. 

United Pressed Products Co 

U.S. Coast Guard 

U.S. Dept. of Commerce 

U.S. Navy Dept. 

U.S. War Dept. 

U.S. Treasury Dept. 

United Transformer Corp 

University of Illinois 

Wahl Clipper Corp 

Wallace & Tiernan Products, In 

Ward Leonard Electric Co. 

Webster-Chicago Corp 

Western Electric Co., Inc. 

The Western Union Telegraph Co. 

Westinghouse Electric & Mfg. Co. 

Weston Electrical Instrument Corp. 

WOR Program Service, Inc. 

Wright Aeronautical Corp. 
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Solder Dispenser built in 
36 or 78 Ibs. capacity. It 
features selective thermo- 
static control 200°— 
500 ° or 500° — 800°F.; 
dual synchronized outlets, 
operated by a single lever 
(also available with single 
outlet). 


DUAL 
I 


ee OR These FeaturesCan Be 


streams Engineered Into Your 
Compound Heating 


The one mage? va designed to 

suit the specific solder heating require- 

aE ur ments of one manufacturer who 

Will Save You needed to apply melted solderto both 

MY ends of a link of a base plug simul- 

_ ae taneously. It illustrates how the 7 

are listed money-saving, product-improv- 

“Dry” Heat ing features may be “engineered” 

a into a Sta-Warm “tailor-made” for 

No Oil, Steam, your solder heating problem and 
Water Coils production set-up. 


er eta Sta-Warms are built round or square, 
eau) deep or shallow — floor, bench or 
Sides & Bottom overhead models — steel, copper, 
en Monel, glass or porcelain-lined tanks 


| . ° 
atediente 7 —in % qt. to 150 gal. sizes — and 


ti all of them bring you these 7 features 
an to guarantee the maximum precision 
Mears control of compound heating, with 
See many resulting efficiencies, economies 


Crash 7 
la telt te) 
Non-freeze, 
Non-clog outlets 


and improved, increased production. 


No cold spots; 
re laslolal bao Fs 
fire hazards 





Write for Details 


STA-WARM ELECTRIC CO. 


565 N. Chestnut St. 
Ravenna 
Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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ABOUT PEOPLE YOU KNOW 


L. E. Osborne has been appointed assistant to the presi- 
dent of Westinghouse Electric & Mfg. Co. in charge of the 
company’s national defense sub-contracting program. Prev- 
iously manager of manufacturing and engineering of the mer- 
chandising division, Mr. Osborne was granted a leave of ab- 
sence last January to join the staff of the Defense Commis- 
sion in Washington. Prior to his new Westinghouse assign- 
ment, he served as chief of the heavy ordnance section in the 
production division of OPM. 

Paul V. Galvin has been elected president of the Radio 
Manufacturers Association succeeding former President Knowl- 
son, now deputy director of the OPM priorities division. 

Frank A. Ross, senior vice president of Stewart-Warner 
Corp., has taken over the duties of James S. Knowlson, presi- 
dent and chairman of the board, during the latter's absence 
from the organization. 

Arthur F. Van Dyck has been elected to the presidency 
of the Institute of Radio Engineers. He is associated with 
the Radio Corp. of America as manager of the industry service 
section of the RCA Laboratories. 

W. E. Girard has been named general manager of the H-B 
Electric Co. 

J. F. Eckel has been appointed supervisor of General Elec- 
tric’s sub-contracting program, heading the direction of sub- 
contracting policies and practices and handling relations with 
sub-contractors as well as interested defense officials. Mr. 
Eckel previously was coordinator of the manufacturing activi- 
ties of the refrigerator department. 

F. R. Kaimer, F. H. Mains, and W. H. Tangeman have 
been appointed managers of General Electric plants in York, 
Pa., New Kensington, Pa. and Ontario, Cal., respectively. 

William H. Milton, Jr. succeeds G. H. Shill as manager 
of the plastics department at General Electric. Mr. Shill is 
now assistant to the manager of the appliance and merchandise 
department. Mr. Milton will be responsible for the operation 
of the company’s five plastics factories in Pittsfield, Taunton, 
and Lynn, Mass., Fort Wayne, Ind., and Meriden, Conn. He 
joined the plastics department in 1938, transferring from the 
company’s Philadelphia plant. 

I. J. Kaar, designing engineer of the receiver division of 
the General Electric radio and television department, has been 
named managing engineer of that division. 

B. F. Morris has been re-elected president of the Assocta- 
tion of American Battery Manufacturers, Inc. for 1942. Other 
officers elected are E. T. Foote of Globe-Union, Inc., first 
vice president, J. H. McDuffee of Electric Auto-Lite Co., 
second vice president, A. H. Daggett of National Battery Co., 
secretary. 

D. Robert Yarnall, vice president and chief engineer of 
the Yarnall-Waring Co. and vice president and director of the 
James G. Biddle Co., has been selected as the fifth recipient 
of the Hoover Medal which will be presented to him during 
the annual meeting of the American Society of Mechanical 
Engineers. 

Harry J. Mauger, assistant to the president of Hotpoint 
and chairman of the electric range section of Nema, has been 
granted a leave of absence from these duties to serve as in- 
dustry specialist in the OPM division of consumers durable 
eoods in Washington. 

B. Abrams, president of the Emerson Radio and Phono- 
graph Corp., has been appointed to serve on the advisory com- 
mittee to Floyd B. Odlum, head of the contract distribution 
division of OPM. 

James W. Parker, newly elected president of the American 
Society of Mechanical Engineers for 1942, is vice president and 
chief engineer of the Detroit Edison Co. 

Judson S. Sayre, vice president and director of sales for 
3endix Home Appliances, Inc., has been elected president. 
Before joining Bendix, Mr. Sayre was assistant to the presi- 
dent of RCA Mfg. Co. 

Robert M. Kalb, who has been research engineer of the 
Bell Telephone Laboratory for 13 years, has just been ap- 
pointed assistant chief engineer of the Kellogg Switchboard & 
Supply Co. P 

O. W. Winter has become vice president in charge ol 
manufacturing at the Republic Drill and Tool Co., Chicago, 
newly organized manufacturers of high speed twist drills. 


ELECTRICAL MANUFACTURING 


Silver laminated to unrestricted 
base metals in wire, flatstock or 
fabricated parts makes good con- 
ductive material-strong, depend- 
able and capable of carrying cur- 
rent without loss or deterioration. 
So do low cost silver alloys—also 
available in all forms. 


Silver laminated metals—in flat 
stock, coils or tubing—are eco- 
nomical metals to use under cor- 
rosive conditions. The solid silver 
surface provides the protection 
from corrosion. And the base met- 
al—permanently bonded to the sil- 
ver—adds strength and rigidity. 





Due to General Plate’s precision 
manufacturing processes, laminat- 
ed silver metals are produced at a 
cost which makes them practical, 
when compared with solid preci- 
sion metals, for almost all appli- 
cations—regardless of size, shape, 
type or quantity required. 





s e + 
Silver Laminated Metals may Solve Your Substitute Problem 
See if it is possible for you to make good use of — to meet unusual requirements economically. There 
the many types of laminated metals that General is a possibility that General Plate can pull you out 
Plate engineers are producing for equipment manu- of your metal hole. If you have any requirements 
facturers. For many years General Plate have special- simply write, specifying them. Your request will be 


ized in developing laminated combinations of metals attended to promptly and confidentially. 


General Plate Division of Metals & Controls Corp. 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts —Solid and rolled plated precious metalsinallforms Truflex Thermostatic Bimetals. 


34 FOREST STREET - - - ATTLEBORO, MASSACHUSETTS 
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Briefly reviewed, on this and the following 
page, are recently published sources of de- 
scriptive and technical information as offered 
by various suppliers of essential materials, 
electrical and mechanical parts, equipment, 
motors, drives, controls, finishes, etc., for in- 
tegration within complete products. 


VARNISHED TUBINGS. Sizes, inside diameters, 


mm. equivalents, etc., for varnished saturated tubing and varnished 
tubing of radio and magneto grades. Also indicated are standard 
length and colors as well as package units. General Electric 
Co., Bridgeport, Conn. 


LEVER SWITCH. Complete specifications and ratings as 


well as indication of contact functions for a heavy duty, multiple 
contact, positive action, lever type switch. Available with either 
locking or non-locking action. Contact ratings and insulation 
values and details of mechanical construction fully described. 
Donald P. Mossman, Inc., 6021 N. Northwest Highway, in 
Norwood Pk., Chicago, Ill. 


MACHINE FINISHES. Functional color schemes 


that increase production, reduce accident hazards and improve 
working conditions as well as labor relations. All based upon 
the combining of colors and illumination that the machine tool, 
in production, may be a better one. E. I. du Pont de Nemours 


& Co., Wilmington, Del. 
SLOT INSULATION. Dielectric, tensile and tearing 


strengths, as well as available forms, for motor slot insulating 
paper. Furnished in rolls, sheets, strips or coils and cuffed 
strips or cuffed coils. Spaulding Fibre Company, Inc., 310 
Wheeler Street, Tonawanda, N. Y. 


BLACK AND WHITE PRINTS. Details of process, 


results, equipment and accessories for reproduction of engineering 
drawings as required for large or small quantities. Featuring 
economy, ready duplication of tracings and quality results. 
Charles Bruning Co., Inc., 4700 W. Montrose Ave., Chi- 
cago, Ill. 


INFRA-RED DRYING. How incandescent lamps oper- 


ating in the near infra-red range speed drying in motor-baking, 
industrial and product finishing and related services. Equip- 
ment that is required, the process, what radiant energy is, ad- 
vantages and application. Outstanding features of available equip- 
ment. Fostoria Pressed Steel Corp., Fostoria, Ohio. 


EDGE WOUND RESISTORS. Non-breakable, non- 


corrodible resistors for starting and speed regulating duty in the 
secondary of wound-rotor induction motors, with either manual 
or magnetic controllers. Relationship of different values of start- 
ing torque to construction and speed control. Available in 2 to 


200 hp. rating. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


MACHINE TOOL MOTORS. End-mounted motors 


for flexibility and ease of assembly to the driven shaft. Frac- 
tional-hp. sizes for machine tools and other production machines. 
Built specifically to meet the requirements of frequent start-stop 
service, plugging, and metal-dust atmospheres. Flange, flat-face 
and rabbet-machine mountings available. General Electric Co., 


1 River Road, Schenectady, N. Y. 
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Engineers, designers and executives to whom 
EtectricAL MANuFACTURING is made available 
each month under the controlled circulation 
policy of The Gage Publishing Company are 
invited to forward requests for copies of those 
bulletins of interest to them, directly to the 
manufacturer, at the address indicated. 


WELDING CONTROLS. Designed to take care of a 


wide variety of applications in the control of various resistance 
welding operations. Included are synchronizers, synchronous 
timers and synchronous sequence timers as well as complete ma- 
chine controls. Available in factory-wired assemblies for ready 
incorporation within welding equipment. Weltronic Corp., 
3080 E. Outer Drive, Detroit, Mich. 


SELF-LOCKING NUTS. For safe. vibration-proof fas- 


tenings in every field of industry. Details of locking principle 
employed with examples of numerous uses in difficult services. 
Available in more than 2500 combinations of type, size, thread 


system, and material. Elastic Stop Nut Corp., 2334 Vaux- 
hall Rd., Union, N. J. 


HERRINGBONE SPEED REDUCERS. §Advan- 


tages of continuous-tooth herringbone speed reducers, engineering 
data and examples to guide the engineer-designer in his specifica- 
tions. Tables for thermal, mechanical and overhung load ratings 
as well as explanation of tables. Hp. and torque formulae with 
torque table. Also section on flexible couplings with dimensions, 
weights, types, ratings and directions for installation. D. O. 


James Mfg. Co., 1114 W. Monroe St., Chicago, Ill. 
METAL SHIELDED WIRE. Method of _ shielding 


insulated wire against electrical interference, moisture and me- 
chanical damage. Application, advantages and combinations from 
a single conductor with an outside diameter of 0.018 in. to multi- 


cable types up to | in. Precision Tube Co., 3824 Terrace 
St., Philadelphia, Pa. 


FEEDRAIL. Pre-fabricated electrical distribution systems 
for flexibility and safety. Upon established use in plant opera- 
tions, offering flexible power supply, may be based within-the- 
product specification for energy distribution in large machines. 


Details of parts, accessories and applications. Russell & Stoll 
Co., 125 Barclay St., New York, N. Y. 


SOLENOIDS. Designed for dependability, compactness and 
higher efficiency. These solenoids have been developed to elim- 
inate plunger mushrooming at the anvil point and similar, familiar, 
mechanical difficulties in heavy duty service. Materials, construc- 
tion, general specifications and adaptability for special needs dis- 
cussed in detail. Diagrams of mountings and composite list of 
sizes. Brief description of other electrical products. National 


Acme Company, 170 East 13Ist St., Cleveland, Ohio. 
WELDING CABLE. How an established and improved 


type of welding cable offers high adaptibility to extremely severe 
usages. Special lengths and types for linking with electrode hold- 
ers. Tabulation gives welding currents of from 50 to 700 amp. 
and voltage drop per 100 ft. for cable sizes of from 3 to 4/0. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


SHEAVES. Single and multiple groove sheaves to accom- 


modate V-belt drives. Strength factors. Balance and precision 
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According to the new specifications of the National Machine 
Tool Builders’ Association,protective devices are musts for machine- 
tool transformers. And the simplest, most satisfactory answer to 
this requirement is a Klixon sxap-acting Protector built right into 
each transformer. Equipped with a Klixon Protector, a trans- 
former is completely protected from any and all types of overloads, 
including shorts—and the transformer can be used right up to its 
maximum output with safety. 

Klixon Protectors are practical. They are easily built right into 
any transformer. And the cost of this protection is /ow. Write for 
complete information. 
















A Sure, Simple Overheat Protector 
for Transformers, Large or Small 


Small and compact, the foolproof thermo- 
static-disc-operated Klixon Protector is easily 
and economically built into the transformer 
by the manufacturer. Sizes are available for 
practically all ratings—covering general pur- 
pose industrial, signaling, lighting, toy, con- 
trol and other types of transformers. Both 
manual and automatic reset types of pro- 
tectors are available. 


Write for full information 
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from the Original by Allen Houser, Grandson of Geronimo 


Sabotaged... 
by Old Style Methods! 


* Stopped dead by primitive means ... crude methods 
are a charge in peace—in war a weak defense! 


RI LAYS by GUARDIAN 


Modern as tomorrow's airplane—Relays by Guardian 
must be up-to-the-minute because they're specified on 
the planes of tomorrow as well as today’s Trainers— 
Fighters —Bombers—Tanks—for Transmitters— Turrets — 
Bombing Equipment—Fire Control—or practically every 
defense job you figure. 


Do you need Gun Switch Handles—Turret Controls — 
Relays that weigh less than V2 ounce—Double Pole, 
_Double Throw Control (Thumb-size, one-ounce weight) 


—Solenoids—or a two-pound Contactor to handle 1000 
amp. surges? 


WITH A TWO-YEAR START— GUARDIAN 
IS READY WITH TODAY’S DEFENSE 
CONTROLS—GOVERNMENT APPROVED! 


Planning for TOMORROW—there’s a good chance we 
have your 194? control on the shelf right now! When 
the end of defense calls for increased sales in strongly 
competitive peacetime markets, volume will only come 
if you’re ready to offer the most fully automatic equipment 
you can design TODAY. 


Perhaps you've already begun. 
If so, we can help you. If not, a 
letter, blueprint or a visit to our 
plant will give you a big head- 
start on the field. 





Series BK —16 Relay. Built to 
minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 


ELECTRIC 


Chicago, Illinois 


FREE — Initial Your Letter- 
head for Catalog “‘M’’. Write 


LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY [ne 


GUARDIAN 


1627 West Walnut Street 








for true running presented in detail with tables of general, overall 
and bushing dimensions. Sheaves are shipped complete with 
bushings of high-grade semi-steel, bored and reamed to size, se- 
curely locked in sheave. Allis-Chalmers Mfg. Co., Mil- 


waukee, Wis. 


MAGNETIC CLUTCHES. Data on application of 


heavy duty magnetic clutches and combination clutch-brakes with 
dimension drawings, tables of specifications and pictures of in- 
stallations showing the ready adaptability of magnetic clutches and 
clutch-brake units. General description and fifteen specific de- 
sign features. Stearns Magnetic Mfg. Co., 635 So. 28th St., 
Milwaukee, Wis. 


BLUE PRINTING MACHINES. six outstanding fea- 


tures of blue-printing machines reviewed: sliding “vacuum-like™ 
contact, three-speed lamp control, actiric “no break” arc lamps, 
horizontal water wash, quick change chemical applicator system 
and aluminum drying drums. C. F,. Pease Co., 2605 W. Irving 
Pk. Rd., Chicago, Ill. 


PROCESS METAL. Available in six basic grades to 


allow full flexibility for specification and service. This inter- 
metallic compound, a copper-base alloy, offers wear resistance, 
high fatigue strength and long life. It is hard, highly corrosion- 
resistant and retains its inherent properties at high temperature. 


Ampco Metal, Inc., 1745 So. 38th St., Milwaukee, Wis. 
SPEED REDUCERS. 


improve various product designs. 


How and why worm gear drives 

Available in seven types, each 
in a full range of sizes and ratios to meet general requirements. 
The Cleveland Worm and Gear Co., 3277 East 80th St., 
Cleveland, Ohio. 


CONDUIT FITTINGS. For specification within aircraft 


and wherever lightness and flexibility deserve primary importance, 
these conduit fittings and junction boxes of aluminum and mag- 
nesium alloy offer a wide range of available sizes and capacities. 
Dimensional drawings are included. Poulsen & Nardon, 
2665 Leonis Blvd., Los Angeles, Calif. 


CONTROL EQUIPMENT. Listings of safety switches, 


multi-breakers, industrial control equipment, circuit breakers, fuses 
and accessories with hp. rating, voltage, poles and amp. Weights 
and dimensions tabulated on full load currents of motors, circuit 
breaker and motor branch circuits. Colt’s Patent Fire Arms 


Mfg Co., Hartford, Conn. 
ALUMINUM. Timely and valuable data for engineer- 


designers regarding available alloys, blanking and piercing, drawn 
shapes, spun shapes, shape forming, embossing, coining and stamp- 
ing. Included also are. tables covering each of the above steps. 
Aluminum Company of America, Pittsburgh, Pa. 


HYDRAULIC - ACTION THERMOSTATS. 


Thermostats to meet the need of a wide variety of uses including 
room, space, hot water, steam, diaphragm gas valves, mechanical 
limit controls, fan controls, circulator and unit heat controls. 
Tabulations of types, services, range, contact action, motor rating 
and sizes are also included. White-Rodgers Electric Co., 
1209 Cass Ave, St. Louis, Mo. 


WHITEPRINT MACHINE. Designed to produce 


true-to-scale prints that will not fade with age, and” that are light 
fast and wash fast. Mechanical features, specifications and dry 
development process are included. Accommodates material up 
to 42 in. Modern in design, trim in appearance and requires 
only 19 sq. ft. of floor space. Ozalid Products Division, 
General Aniline & Film Corporation, Johnson City, N. Y. 


AUTOMATIC VOLTAGE REGULATOR. 


For automatic line veltage control. Features such as high efficiency, 
adjustable output voltage, quick response, no radio interference, 
and others included with applications in manufacturing equipment, 
electrical testing, electronic equipment and fluorescent lighting. 
Ratings given as to type, input and output voltage range, con- 
nection, phase, output current and kva. Superior Electric Co., 
82 Harrison St., Bristol, Conn. 
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2 Ce ay eae ab ao) a 


At this season of the pear, our thoughts turn 
0 ‘Peace on earth, good will toward men’ 


Remote at this time? So it seems. 


But, what greater reward can we have for our 
all-out effort? 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 
Manufacturers of ‘“‘TOPHET" the Nickel-Chrome 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 


eo = eg CO. * Bye * FR 3ANKFORD 





CO-REMY * DE D. * CORNING GLASS 
i 2 - ANSCQ, * HAYS.CQRP, * WESTERN 
i LIBBY 
LARGE ond SMALL BEY 
‘Al LITE * LINK-BELT * ZAHM & NAG . * PROCTOR & SCHWARTZ 
£ we VS ILLINOIS GLASS * U. S. COAST GUARD * E. G. BUDD SINGLE Cup 
i LEEDS RY ” WEEMILLER MACHINE CO. Water tus 





Without wire grip 


GL 4ACHID E CO > . . ‘ 
AGE THEY: all INSTALL — eT Catalog No. 1055 
PAC KA GE af ERCULES 


Small Tap or Terminal Connector 


Catalog No. 140B 








: S. ae CORPS. * — W BLISS * SKF Du “TR 
WRIGHT AERONAUTICAL * BRADY NVEYOR * AJAX ELE 
NVE YOR * AMERI 


Janette. ‘Speed eae 


REY MFG. i * 





he ok ©OlLANVARIL CONVEYOI! MICAN Li CO. As a Connector As a Tap 
UGLAS AVIATION *® PHOT ELE CTRIC a * NATI NAL SEND FOR BULLETIN 8-D and 8-F 


KRUEGER & HUDEPOHL 


Third and Vine Sts. + + + CINCINNATI, OHIO 





556-558 West Monroe Street Chicago, me, U.S.A 
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RESISTORS anp 
RHEOSTATS 


... anda large 
stock of 
component parts 


Since 1924 H-H resistance devices 





USED WHERE QUALITY IS A NECESSITY 


| 
| 
i 
i 
| 
Leading manufacturers of precision equipment specify PINCOR D. C. 
Motors. Particularly recommended for radio band-switching and antenna 
reels, for the operation of aircraft landing flaps and other equipment, 
| PINCOR Motors may be furnished for a vast variety of other special pur- 
poses. Write or wire your requirements. PINCOR engineers are at your 


service. 
Other PINCOR Products: Rotary Converters, Dynamotors, Motor- 
rs, Gas-Electric Plants, and Centrifugal Pumps. 


PIONEER GEN-E-MOTOR 


CHICAGO, ILLINOIS 
these sixteen years, old customers Export Address: 25 Warren Street, N. ¥., N. Y 


Cable: SIMONTRICE, New York 
have ordered more, and hundreds F ie % 


of new customers have learned 1 


have been giving excellent serv- 







ice in “tough spots” — where their 





sturdiness and ingenuity of de- 


sign are vitally essential. During 


that they can rely upon our 
products. 

Our regular stock includes over 
100 standard resistor sizes—flat 
and tubular—from 4 to 400 watts; 
and 9 standard size rheostats from 
10 to 500 watts—ready for quick 
delivery whether your needs be 
standard or special. 

Our engineering service-—as 
resistor specialists—is at your 
command. Our cooperation is 
offered to collaborate with you 
in meeting your needs most 


economically. 


May we consult with 
you on your next order? 


HARDWICK °¢ HINDLE -« Inc. 


NEWARK T Resistors * Rheostats * Radio Frequency Reactors Pulp Products Department 
New Jersey Power Line Chokes °¢ Line Voltage Reducers 
U.S.A. Custom-made resistance devices of all types WEST VIRGINIA al ae & PAPER aU eet 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Ill. 
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BUT WHAT OF 


i ay’ amiding 
“All-out” production to meet today’s pyr 


Triple ‘ ost sight of 
rders does not mean that Triplett has | 
orae : ; 
the broader requirements of ae ee 
i ngineering programs < ally 
and engineer! oy | 
to assure constant improvements 
in addition to needed 


tomorrow. Instead, 


research z 
been “stepped-up 
in products and processes ; 
developments in new fields. 


i > needs of 
Today's demands are important, but the needs 
aa slighted—and are anticipatec 


ve rt be 
tomorrow cannot j research devel- 


Z agoing engineering anc 
- nes pang that in the months 
St ane to come, new Triplett products will a 
_ a vaadiedl fields, where they will merit — 
cal a for every dollar spent in their 
purchase. Prompt Shipment from 10 Strategically-Located 
THE TRIPLETT ELECTRICAL Steel-Service Plants... Principal products include—Alloy 


MENT co ‘ Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
IN ST RU and Bands, Beams and Heavy y Structurals, Channels, Angles, 
Bluffton, Ohio Tees and Zees, Plates, Sheets, Cold Finished Shafting and 

Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 

tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 

etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 

Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 

Cincinnati, Cleveland, Boston, Philadelphia, Je rsey City. 





SOMETHING NEW and 
UNBELIEVABLE in PLASTICS 


7? be held up for Aluminum or Zine Cases— 
DON Tr *in which to house your PRODUCT. 


PLASTICS AVAILABLE—Immediately 
for this Process. 

Thru a New Process—We cut the important 
time factor to 10 days delivery start. 

Die costs are one-tenth of the usual method. 
Endorsed and used by some of our best Manu- 
facturers. 

Unlimited color range and Transparent. 
High mechanical and dielectric strength. 
Precision tolerances held. Sizes from a thimble 
to 24” x 54” x 24”. 

Dials, Lens. Cases and Enclosures. Let us help 
you solve your problems—Write us today. 
- Finish is superior to 


thatofany other Plastic 


Example of Cost— 


On case as illustrated size 10” 
x 8” x 4”, best quotation on dies, 
standard practices $1800.00 our 
cost $150.00. Time of delivery 
on standard method dies 90 days 
Time of delivery our NEW 
PROCESS 10 days 


ty Kj on 
a oF Co. exclusively in this Process 
1854 S. Kilbourn Avenue Chicago W. HADDON JUDSON CO. 


MANUFACTURERS 


424 W. MT. AIRY AVE. PHILADELPHIA, PA. 
ioe 22 77 ae ee ore’ 


DECEMBER 1941 


We are the inventors and 


builders of the machines used 
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WHAT YOU’LL FIND 
IN THIS NEW 
BRUNING BOOK 


* How to produce prints in sec- 
onds—instead of minutes—and 
without washing or drying. 


* How BW Prints speed produc- 
tion all along the line. 


* Big volume print production 
with only one operator. 


* A complete print department 
in 8 x 8 space—with no plumb- 
ing connections. 


THIS BOOK 
SHOWS HOW 
TO CUT 

PRODUCTION 


D E LAYS * ing printers and developers. 


I _ a book that gets right down to cases on one 
of today’s biggest problems — getting more speed 
in production! 


* How to eliminate waste and 
trimming with BW Prints. 

* Duplicating tracings quickly 
and inexpensively with trans- 
parent BW Prints. 


* Preventing mistakes in read- 
ing and interpreting prints. 


* Saving electric current costs 
with BW equipment. 


It’s written for every plant executive —engineer — 
chief draftsman—who wants to shorten the gap be- 
tween plan and product . . . eliminate costly delays 

.. and save print production costs at the same time. 

“Prints for Speed” gives the basic reasons why 
Bruning Black and White Prints are used by thou- 
sands of progressive companies today—including prac- 
tically every major aircraft company. It shows how 
these black line prints can quicken the pace of your 
production—bring you important time- and cost-sav- 
ing advantages. 

Send today for your copy of “Prints for Speed.” 


BRUNING Séce 1597 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit * Houston ° St. Louis 
Kansas City * Milwaukee * Newark * Pittsburgh * San Francisco * Seattle 


IT'S FREE... 

“PRINTS FOR SPEED” IS YOURS 

= | WITHOUT COST OR OBLIGATION 
Bin JUST MAIL THE COUPON! 





1197-219A 
CHARLES BRUNING CO., Inc. 
New York: 100 Reade Street 
Chicago: 4700 W. Montrose Avenue 
Los Angeles: 919 So. Maple Avenue 


Gentlemen: Please send me a copy of 
your new book, “Prints for Speed.” 


Name 


Company 











No. 7—A. S 


TRADE 


General Offices: 


No. 2— ADHESIVES 
TM. iy 
METHODs FOR IVE TEST 
FELT Fo 

R ACOustics 


American Felt 
Com 






FOR FELT APPLICATION 
T 
OL FELT 


y 


MARK 


GLENVILLE, CONN. 


Plants at 
Glenville,Conn.,Newburgh,N.Y.,Franklin,Mass.,City Mills,Mass.,Detroit,Mich, 
Sales Offices at 


New York - Chicago - Philadelphia - 


Boston - Cleveland - Detroit - St. Louis 


San Francisco 


AN ALL-ELECTRIC 
ADJUSTABLE-SPEED DRIVE 


for A-C. CIRCUITS 


Speed Ranges up to 16 to 1 
Sizes — 1 to 30 hp. 


SPEED CONTROL CONVENIENCE 
WITHOUT LIMITATIONS. 
Place speed-changer and start- 
stop button at any convenient 
point to which a wire can be run. 
Control is within easy reach. 





RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD- e 


Sales Offices in Principal Cities 


RELIANCE 
ng 





DIRECT DRIVE. Lower cost, 
because fewer parts (no 
intermediate speed-changing 
device). Power is closer to where 
it is needed. Use less space. 
Streamline your machine design. 


FROM A-C. POWER 

SUPPLY. The “pack- 
aged” V*S Speed Control 
Unit brings youimportont 
advantages ata new low 
price. Mount it any- 
where. Simply connect 
it by three wires to 
a 3-phase a-c. circuit. 


Other Production Aids: 
Quick stopping, reversing, 
speed-setting, safe speeds 
for threading, ample 
starting torque with 
smooth acceleration. 


Get Bulletin 310 
for details 


CLEVELAND, OHIO 





ELECTRICAL MANUFACTURING 








HARD 


FIBRE.. 


BRANDYWINE 


VULCANIZED 


You're busy — we're busy! In as 
few words as possible, here’s why 
you should specify BRANDYWINE 
FIBRE: it's the easily machined, 
bone-tough insulation material par- 
ticularly suited for electrical products 
of every type and use; highly resistant 
to oil, acids, moisture and rot; great 
mechanical and dielectric strength; 
can be tapped, drilled, threaded, 
formed, turned and knurled with 
accuracy and precision. It's available 
by the foot or standard lengths if 
you fabricate your own parts, or we 
can fabricate for you in any quantity. 
Samples and quotations on request; 
write today, ask for Data Book L-12. 


..LO MEET 


YOUR 


ELECTRICAL & 
MECHANICAL 





BHAI OY le 


Plone 


1402 WALNUT STREET 


PRODUSTS | 





COMPANY 


WILMINGTON, DELAWARE 









Bao 


Wire-winding on flat 
heat-resistant ceramic 
strip. 


* 


Winding imbedded in 
famous Clarostat Green- 
ohm inorganic cement 
can’t crack, flake or 
peel even with violent 
temperature changes. 


* 


High resistivity to sur- 
face moisture. 


* 


Available in any length 
from 1’ to 12 inches. 
Any resistance value 
and taps. 


A bs 
LMT 





% Another typical Clarostat innovation 

-a flat cement-coated power resistor of 
extremely compact dimensions for use in 
tight spots. Capable of handling real 
wattage and ready to stand exceptional 
abuse if necessary. Originally designed 
and made for certain Clarostat attenu- 
ator assemblies, but now generally 
available. It’s the little brother of the 
well-known Clarostat Greenohm the 
toughest in power resistors. 


Write for DATA... 


Engineering loose-leaf book covering the most 
extensive line of standard and special resistors and 
controls, sent on request. Submit your problems. 


e Ws RO STA 1 ose pe: oa on 
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285-287 NORTH SIXTH STREET 
ee be WEW VORK, U.S.A. 


CT C PrXINCIPAL CITIES @ 











ELECTRICAL 
RECTIFIERS 


From AC to DC with 
Bah RECTIFIERS 


To know what to do is wisdom and to know how to do it is skill. To 
combine wisdom and skill and do the job right is service. 


B-L engineers are backed by 25 years of designing and building dry 
plate metallic rectifiers for industrial applications of an almost end- 
less variety, together with years of experience in manufacturing — 
able battery chargers for TTT | 

Railroad and Automobile 
battery servicing. They know 
their job and will welcome the 
opportunity to solve your rec- 


Nit (ado Made 


May we serve you? RECTIFIERS | 
the BENWOOD LINZE CO. 


Engineers + Manufacturers 


1807 LOCUST STREET - - ST. LOUIS, MO. 
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HERE’S WHY OUR 


INTENANCE 
COSTS ARE DOWN 


WE INSTALLED 


GARLOCK KLOZURE OIL SEALS 


TO PROTECT OUR BEARINGS 








= 0 


THEY KEEP THEY KEEP DUST, 
OIL AND GREASE IN DIRT AND WATER OUT 





a a a 
Vv 


Production goes up and maintenance 
costs go down when your bearings are 
protected with Garlock KLOZURE oil 
seals. Insure against shut-downs due to 
bearing failures by installing these 
sturdy, effective and economical seals. 
Complete range of sizes including 
KLOZURES made to bearing manu- 
facturers’ standard metric bore sizes. 


ceeenensce CELT 
Rats aaa 


Write for Folder! 
\ THe Gartock Packinc Co., Patmyra, N. Y. 


| In Canada: The Garlock Packing Co. of Canada Ltd., 
Montreal, Que. 
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STANCOR 


BUILDS SPECIAL PACKS TO 
SOLVE SPECIAL PROBLEMS — 


TANCOR builds a wide and well assorted line 

of packs for conversion of A. C. to low voltage 
D. C. which cover many uses and fill countless 
needs. Stancor’s Special Pack Department is pro- 
ducing many specifically designed packs for special 
needs or requirements. If you have a pack problem 
let Stancor solve it for you. Quotations will be 
cheerfully submitted. 


Write for the Stancor Pack Catalog No. P 511. 


FER ya Uda 


STANCOR * CORPORATION » 
SF 1500 NORTH HALSTED STREET... CHICAGO 








TG 






WY Grn’ 





THAN KS for your 


Patience and Cooperation 


Manufacturing Ball vadine 
for gun mounts—tanks—army 
trucks, etc., all of which carry 
high preference ratings, is the 
reason we are behind on deliv- 
eries of bearings for other uses. 


NM 


lie 
= 
BA 
a 





a N 
BEARING COMPANY 


* 3030 WEST 47th STREET e CHICAGO, ILL. x 
SE a a ce a ea EE 
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VES! PRECISION BoBBINs 
u CAN BE MULTIPLE WOUND! 


a new coil form of dielectric 
paper and materials 





HIS new coil form of dielectric 
paper and materials is light 
in weight, strong and can be 
multiple wound, as shown here by 
Round, Square, or . 7, . = ‘. a 
Rectangular Types this typical multiple coil winding 
set-up. 


PRECISION BOBBINS are easy 


to handle and require the minimum 
of threading and winding time. 
Their construction practically elimi- 


Si aie nates breaking of lead wires. They furnish offer greater flexibility for producing better 
Embossed Flanges more winding area, have greater insulation coils, faster, at less cost. 
es qualities, require less space and have decided 


advantages for overcoming ‘heat factor’’ PRECISION BOBBINS can be designed for 








conditions. your product. Send sketch and outline 
requirements and we will furnish test samples 
Whether for single or multiple winding they and literature. 





manera PRECISION PAPER TUBE C0.2035 w. charteston st..cHICAGo, ILL. 


engineered. 


IN AUTOMATIC ELECTRIC RELAYS! 


Automatic Electric relays are world-famous for 
quality. Tested by time through years of exacting use 

. constantly improved by endless laboratory 
tests ... backed by the “know how”’ gained from 50 
years of specialized manufacturing experience — 
these relays give you the superior performance and 
long life that mean genuine economy. 


% More machines—more skilled help—more pro- 
duction facilities. The picture at Central Screw 
Company grows busier and bigger with the swelling 
tide of defense. 


Certainly, defense orders for Screws—Bolts—Nuts 
—Rivets and Special Fastening Devices are getting 
preferred attention. But, as this message goes to 
press, Central Screw production is gaining momen- 


The complete Automatic Electric relay line includes 
units for every operating condition. All are charac- 
terized by positive action and dependability — for 
which you pay no premium. 





tum fast. Send for your free copy of our comprehensive relay 
Thus, you can expect earlier delivery schedules, catalog. 
not only for defense requirements but for civilian 
dou AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
ands as well, when you send your orders to ; 
1033 W. Van Buren Street, Chicago 
Central. 
AIS 
CENTRAL SCREW COMPANY SSAMSSuUSR SSS ane 
3519 SHIELDS AVENUE ° CHICAGO, ILLINOIS Relay makers since 1898 
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SET 2, 3 OR 4 


RIVETS at ONCE 
AND WATCH YOUR 
PRODUCTION JUMP! 






















ES... you can double 
and treble your pro- 
duction rate and lower 
production costs at the 
same time, with Chicago 
Multiple Rivet Setters. 
Versatile, automatic 
Chicago Riveters are 
made for a wide variety 
of uses in both light 
and heavy duty types. 












GETS 
RESULTS =< 
“ 

IN SOLDERING, 700! Baan re 


Tubular and Split Rivets in All Rivet Metals 
Automatic and Manual Rivet Setters for One to Four Rivets at a Stroke 


Write for Special Automatic 
Rivet Setter Bulletin or submit 
blue print or sample assem- 
bly for recommendations 


in the Electrical Industry 





Control of both flux and alloy—as to both qual- 


ity and quantity—the positive control that you e 
get with Kester Rosin-Core Solder—is essential 


to permanently trouble-free and corrosion-proof 


electrical circuits. TORQUE MOTORS 
The patented plastic rosin flux will not corrode 


terminals or injure insulating material. It is self- 
contained in the solder, in exactly the right f or 
amount for perfect results. 


The alloy in Kester Rosin-Core Solder is all 
pure, virgin metal! It resists bending, shock, 
vibration, contraction and expansion. Failures 
due to solder impurities are unknown. The con- 
venient form of Kester Rosin-Core Solder makes 
work move faster, too! 





. i i 
Consult Kester engineers, backed by 42 years of ns - sci tegen a 
specialized experience, about any question involv- | Hesitation and sudden 
ing solder. Write them fully; there is no obligation. | Stops, even to a stall, 


are possible with 


fee 
KESTER SOLDER COMPANY | ‘cise: otor 


They are built for 
4209 Wrightwood Avenue, Chicago, Ill. speed as well as 


Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. | POWEr. 
| Let our engineers suggest 
K J © iT 7 a a torque motor for your 
machine. Address Dept. 
CORED SOLDERS - 


STANDARD FOR INDUSTRY laa: Wa ALG ese amet 


CINCINNATI, OHIO 
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This 
Toggle Switch 
Has Baker 


FINE SILVER 


Contacts 


@ Be sure to secure the proper 
grade of porcelain—correctly de- 
signed for your purpose. For 
many years we have satisfactorily 
produced porcelain parts built to 
the customers’ specifications. Send 
us your inquiries—you assume no 
| obligation. Write today. 


mr 
TY aW LL 


AKRON, OHIO 
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HEN you throw a little toggle 
switch, you expect results just as 
you would with one of its larger 
brothers — that’s what switches are for. 
Reasoning somewhat along this line, 
Hart Manufacturing Co., of Hartford, 
Conn., have equipped theirs with Baker 
fine silver contacts, thus making it a 
very much up to date and very reliable 
electrical device — and the first toggle 
switch to have this feature. We feel 
proud that our product is identified 
with it. 


We are headquarters for anything you 
may need in contacts, whether of plat- 
inum, palladium or alloys of these 
metals; silver, gold or tungsten. If you 
need contacts either for heavy or light 
duty, consult us before you place your 
order. Very probably you will find it to 
be to your advantage. 


BAKER & CO., INC. 


113 Astor St., Newark, N. J. 
NEW YORK 





SAN FRANCISCO CHICAGO 


> ¥ 1 
CONSTANT VOLTAGE 


For Your Laboratory, Your 
Product, or Your Production Line 









,; AUTOMATIC VOLTAGE REGULATORS 
95-130 Volt Inputs .. . 110, 115, 
, 120 Volts Output + 1% 


The UTC Automatic 
Voltage Regulator is 
new. It involves no 
moving parts and ef- 
| fects instantaneous 
| correction for either 
transient or chronic 
line voltage fluctua- 
| tions. This unit has 
|innumerable appli- 
| cations in broadcast 


i 





apparatus. labora- 
tory equipment, etc. 
Available in 15, 30. 
| 60, 120, 250, 500, 1000 
land 2000 VA stock 
| sizes. Write for Bul- 
letin PS-404. 

} 


| % Accuracy 1% * Independent of Load * No Moving Parts 
* High Power Factor * High Efficiency * Low Distortion 
| *& Negligible Time Constant 
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swords 
AND plowshares.. 





. guns and bread! Whatever the job, whether 
for war or peace, Arkwright tracing cloths need 
make no compromise with quality. Years of 
testing in Arkwright laboratories . years of 
insistence on highest quality materials and 
highest standards of manufacture have prepared 
Today, 


you can order Arkwright tracing cloths with the 


Arkwright for any national emergency. 
same confidence in quality . . . the same assurance 
of rapid delivery that has given Arkwright its 
recognized position as America’s leading manufac- 
turer of tracing cloth for over twenty years! 


Arkwright Finishing Company, Providence, R. I. 


tae 


TRACING CLOTHS 











COIL SPRINGS 





NOW MORE THAN EVER 


(sam NOLEN AI GE 


No Room for Error! 


GENERAL 
CONTROLS relies 
on WILCO 


Thermometals 








(OO PONG SECEDE SME IS 


“No compromise with quality” is a “must” with General 
Controls Co., maker of this sensitive thermometer- 
thermostat. And as the pioneer in use of bi-metals for 
thermometers as well as thermostats, it is only natural 
that General Controls relies exclusively on Wilco 
Thermometals. For commercial or defense purposes, 
you too will find that personal supervision of every 
order by Wilco principals assures maximum uniformity, 
minimum “rejects”. , 

And just as Wilco meets these exacting requirements 
for thermometals to provide absoiute dependability for 
temperature control—or reaction from temperature 
change—so do Wilco Electrical Contacts assure de- 
pendable service. For full information, write us today. 


The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 


SIPIRIN GS 
ZL, 


| [FOR EVERY MECHANICAL NEED] | 





FLAT SPRINGS LOCK SPRINGS 
eT at) WIRE SPECIALTIES 
SNAP RINGS es Beas 


mm 


We make springs from every type of wire 

up to and including three-eights diame- 

ter. We pledge rigid adherence to your 

specification. Get our quotation on your 
next job. 


AMIERICAN SPRING 


AND MANUFACTURING 
Holly, Michigan 


CORP. 
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x If your defense product includes plastic 
panels, dials, knobs, handles or other parts 
molded out of Plaskon, Durez, Bakelite or 
other materials —IT WILL PAY you to in- [iA Wa } 
— ROGAN DEEP-RELIEF BRAND- ff 


AS PERFECT AS MOLDED LETTERING ITSELF— 


Send in your blank plastic parts. Let Rogan ee) 
brand in your designs, lettering and mark- 
ings — FASTER at LESS COST — as perfect 
as molded lettering itself — clear — sharp — 
clean — easy to read — will not scratch or 


rub of! Vena | 


CUT DIE CHARGES AND MOLDING COSTS 


Changes on blank stock defense parts, 
become a mere detail via the branding —~ : 
method. Your original molds cost less. You 7 a 
will save time — eliminate new die costs and 


MEET DEFENSE DELIVERIES on time! Nee m 


WRITE TODAY for full details of the Rogan Above illustration shows 


Deep Relief Branding Method. No  [sminated bakelite panel 
Obligation! branding. 


ROGAN BROTHERS 


180 N. WACKER DRIVE CHICAGO, ILLINOIS 








NOW A NEW DESIGN in cylinder head thermometers with 
higher circuit resistance and greater torque than heretofore avail- 
able . . . EASILY SERVICED and of rugged design with a 
minimum of parts . . . NEW CASE DESIGN permits mounting 
front or rear of panel without changing existing diameter of hole 
and mounting screw dimensions for existing instrument panel 
layout; also facilitates glass replacement without special tools 
and cements. 

All DeJur aircraft products are made to conform to government 
specifications. 

Write or wire today De pt. A-8 for further information. 


DeJurfimsco(Grroration 


SHELTON, CONNECTICUT 
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STREAMLINED 
INTEGRAL MOTORS 


Type P—2 or 3 Phase, 60 cycle. 

Voltages—110, 220, 440 and 550. 

Squirrel Cage Rotor, dynamically balanced. 

Normal torque; Constant speed; Ball bearings; Fully enclosed; 
Plain barrel frame or rigid base for Floor, Sidewall or Ceiling 
mounting. 


Sizes—!s—*, and 1 HP at 850 RPM 
3. —1 and 1!4 HP at 1150 RPM 
1—11!5 and 2 HP at 1750 RPM 
1—1 1% and 2 HP at 3500 RPM 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages and 
cycles available. Shaft length and lead outlet to suit. A quiet 
running motor with minimum vibration. 


——— OHIO MOTORS INCLUDE 


Split-Phase Inductionto1/3 HP = Shell Types to 5 HP 
Direct Current to 3, 4 HP Torque to 100 ox. ft. 
Permanent Split Capacitor to Shaded Pole to 1,30 HP 

3.4 HP Synchronous to 1,6 HP 
Capacitor Start to 1 HP A.C. to D.C. Motor Generators 
Capacitor Start and Run to 1 HP and High to Low Voltages D.C. 
Polyphase to 2 HP Dynamotors up to 300 watts. 









What is your problem ? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 
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SITUATIONS WANTED 





EXPERIENCED 
WORKERS 








“SEND 19 AND 20 QUICK!” 


CATALOG No.19... CATALOG No. 20... 
48 pages of complete engineer- complete information on the 
D.O. JAMES Worm, Motorized 
Worm, Helical Worm and 


containing covering 


ing dota, examples of use and 
prices of the D.O.JAMES Parallel 


Shaft Continuous-tooth Herring- 
bone Gear Speed Reducers 


D. 0. JAMES 


MANUFACTURING COMPANY 
1120 W. MONROE STREET, CHICAGO 


Double Worm Gear Speed 
Reducer: . 





a 


j OVER 50 YEARS MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER | 
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“WE USE 


hermostatic 


CHACE a 


sate nie a ae 





RT “The light that goes OFF 
by itself.”” The new wall light that requires no wiring 

hangs anywhere . light it—leave it—light 
goes out automatically . . . adjustable timing range 
from a few seconds to several minutes . . . uses two 
standard flashlight batteries. This manufacturer chose 
Chace Thermostatic Bimetal to assure dependable, 
automatic shut-off. Today, more than ever before, 
manufacturers depend upon Chace Thermostatic Bimetal 
for the reliable automatic control of their products. 





W. M. CHACE CoO. 


1608 Beard Avenue = - - Detroit Mich. 





pA ON DIES 





. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





.Forhundreds of uses/ 


LITTELFUSE 


MERCURY MIDGET 





New Mercury Midget is an achievement in quiet 

efficient operation with longest life, maintenance free. 

For low voltage circuits up to 25 volts A.C. or D 

and currents up to 6 amp. at 6 volts, and 1'% amp. at 
25 volts. New baffle assures positive ' imake- and-break"’, 
eliminating flickering by jars or Wooton 

WRITE FOR FULL INFORMATION (or sample) DUST- PROOF, unaffected by 


fumes, Mercury Midget gives dependable service wherever indicator lights are 
used — in thermostatic or thermocouple circuits — in air conditioning — research electric 
furnaces — electric recording and reading devices — advertising sign control circuits — 
pin game machines — electroplating apparatus — auto glove compartments — hood and 
trunk lights — radio and refrigerator door lights — telephone circuits, etc. Two sizes: 
34’ » 7/16” and 14” x 7/16”. List price 15c less mfrs. discounts. 


hm 2! ee 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 
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HAYDON MANUFACTURING CO., 


OLTs 


DEFENSE y» 


oF -WOW: 


When you need bolts, nuts, screws, 
washers, rivets and special fastenings 

. . made of NON- FERROUS AND 
STAINLESS METALS . . . come to 
Harper. This organization offers to 
defense and other essential industries 


4320 STOCK ITEMS 


. and special machinery to produce 
a host of ‘hard-to-make”’ and “out- 
of-the-ordinary” fastenings. Write for 
new 1942 Catalog — 4 colors, 80 
pages, numerous reference tables. 


THE H. M. HARPER COMPANY 
2609 FLETCHER ST. @ CHICAGO 





FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 





Forestville, Connecticut 
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INC. 






pitieas. 





Your copy of 
the Klein Pock- 
et Tool Guide 
will be sent on 
request. 


Established 1857 


EYES OF 
DEFENSE 


"Since 1857"" 


EEDLES of light piercing night skies 

in search of winged invaders—high 
candle power floods giving daytime bright- 
ness to nighttime tasks — beckoning bea- 
cons guiding air commerce and air defense 
to safe harbors. All this means wiring, and 
wiring means pliers. Electricians on the job 
realize that here is one place quality counts 
—Klein standard is their choice. Providing 
his workmen with quality tools is any manu- 
facturer’s best assurance of work performed 
on time—at a saving in dollars as well. 


ASK YOUR SUPPLIER 


48 Fh: 


oe ee BELMONT AVENUE CHICAGO 
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OUT TOGETHER 


we will gladly 


LET'S WORK THIS 
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ing “tough” ones. 





can do it. 


AUBURN BUTTON WORKS, INC. 


AUBURN, N. Y. 


Custom Molders of 
LUCITE 
LUMARITH 
PLASKON 
TENITE, etc. 

COMPRESSION MOLDING «- INJECTION MOLDING 

MANUFACTURER OF PYROXYLIN SHEETS & RODS 


Don’t rush into plastics blindly. 


Since 1876— 


first time. 












BAKELITE 
BEETLE 
DUREZ 


PLASTECELE 
POLYSTYRENE 
RESINOX 





IT STANDS 
THE GAFF 
OF 





PUT AN END TO 
LOOSE FASTENINGS... 


HIS is the self-locking nut that can- 


not be loosened by vibration, shock, 
or prolonged service. Sample nuts for 





WINDING 
SPEEDS! 


LE to the use of an improved enamel developed 
in the Acme plant under severe work tests, 
improved processes and controls, Acme Enameled 
Magnet Wire has exceptionally high abrasion resist- 
ance, easy flexibility and a GOOD SLIP. By its use, 


many have increased output, reduced rejections and 
lowered overall costs— 


-at the same time making the 
work easier for their operators. 


More improvements have been made in magnet wire 
in the last 3 or 4 years than all the 25 years previous. 
If the wire you use is even slightly *““dated,”’’ you may 
not be getting what Acme can give you. 
available for test purposes. 


Acme 


Samples 


Wire 
PRODUCTS 


The Acme Wire Co., New Haven. Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS 











testing are available. 
» Write for Catalog containing complete data 
ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD e UNION, NEW JERSEY 


SELF-LOCKING 


DE 
WE “PRODUCE” SPEED! 


These are times when American industry and business are 
working and ‘producing as quickly as possible. RAILWAY 
ExpRESS “produces”, too. Our product is speedy, efficient 
transportation for anything coming in or going out—vital 
replacement parts and equipment, machinery, blueprints or 
almost anything else you can name. Economical rates include 
pick-up and delivery at no extra charge within our regular 


vehicle limits in all cities and principal towns. Phone 
RAILWA XPRESS 
NC. 


AGENCY I 
NATION-WIDE RAIL-AIR 


SERVICE 


ELECTRICAL MANUFACTURING 























COTTRELL 


INSULATING PAPERS 


COPACO — 100‘, RAG 
COPAREX-S — 100‘. 


QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 48 years—always maintaining a quality and 
a performance unexcelled by any other motor. 


Send blueprints or spec- 
ifications for quotations; 
you assume no obli- 
gation. 





OVER 45,000 
Tat aS 
LS 














RAG 


NUNGRA — High Rag Content 
@ Ph. Neutral 


@ Tough, yet flexible 
@ Superior Dielectric 


@ Sheets 30” x 40” 


Write Today for Samples and Prices! 


O88 og Sea 
PAPER CO., INC. 


FALL RIVER. MASSACHUSETTS 


Factory: Rock City Falls. 


DECEMBER 1941 


New York 


ral 
SU 


a 





N ADEQUATE STOCK consisting of over two 
thousand types and dimensions, all embodying 
the engineering experience and research of CULLMAN'S 
many years in the field. Sprockets to fill special require- 
ments can be produced with accuracy and precision at 
low cost. Roller, block and high speed silent chains are 


carried in large inventories. Write today for the new 
CULLMAN Sprocket Catalog E. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGO, ILL. 


ITE CALL 


' so! om ates _— = oa <3 ns _ > 
ee oe . 


LEAF TYPE 


(Rib leaf shown) 


A leaf without rib 
can be furnished 
where greeter flexi- 
bility is desired. 
The ACROSNAP Design is backed by 
basic engineering principles. The snap 
action is accomplished by a spring that 
rolls from one position to the other with 
a@ minimum of flexing which permits the 
use of recognized spring materials having 
allowable unit stresses far in excess of 
requirements. 


This switch is avail- 
able with standard or 
sensitive action—the 
sensitive action re- 
quires only ‘4 ox. 
pressure for actuation. 


Because the operating stress of this spring 
is far under its elastic limit the material 
fatigues very slowly and the switch has 
extremely long life. 


Write for information advising purposes for which switches are desired oO Oo 
ee 


ACRO ELECTRIC COMPANY 


3166 FULTON RD., DEPT. L, CLEVELAND. OHIO 


RESISTORS 
t= 


CLOSE AND 
COMMERCIAL 
TOLERANCES 


INSTRUMENT RE- 
SISTORS CO., are 


specialists in the produc- 
tion of Special Windings 
and Wire Wound Re- 
sistors exclusively. . . . 
Send us your specifica- 
tions. It is almost certain 
that the type you require 
is now in production at 
our plant. Catalog upon 
request. 


INSTRUMENT RESISTORS 


COMPANY 
LITTLE FALLS 








NEW JERSEY 
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Special parts like these — 
SPRINGS, STAMPINGS, 
WIRE FORMS — are 
manufactured by Hubbard 
for all kinds of electrical 
products—automatic move- 
ments, quick releases; for 
unusual devices and oper- 
ations — small parts for 
every kind of mechanical 
application. 















“M. D. HUBBARD SPRING CO. 


$74 CENTRAL AVE., PONTIAC, MICH. 


o© 4 
$S.8, { 


WASHERS 
















MONARCH CAN SAY 
is 


iL ° 








Do you want immediate 
production and delivery of 
made-to-order rubber parts? 
Then we can help you right 
now! Monarch’s experienced 
rubber technicians and 
modern production facilities 
are available to meet your 
specification requirements 
or assist you by developing 
the parts to meet your needs 
—in natural or synthetic rub- 
ber. Write, wire or phone 
Hartville 314 today—you'll 
appreciate Monarch’s coop- 
eration and economical 
service. 


Here’s a 
Dependable 


TT CE 


SPECIAL MOLDED 
AND EXTRUDED 
RUBBER PARTS 
UMC itl s 
POM Tribe 
production 
Tere hy 





WRITE TO MECHANICAL DIVISION 


RS Ete iia ee 


HARTVILLE, OHIO 
Rubber Goods Manufacturers for Over 25 Years 
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COOK’S 


SHEET METAL 


SPECIALTIES 


= o~ Pal 
i Saati anaic RMR TA Se OO I EE Sa ie ai i Rape oni mas jernte Py Mantes sae 
; ‘ 


| DELCO 
~ APPLIANCE 
~~ MOTORS 


ARE QUICKLY ADAPTABLE TO 
SCORES OF SPECIFIC NEEDS 


a 
| ¢ 
¥ 
| § 
» 


| : : fos. ae 
| | EXAMPLES OF PRECISION PROGRESSIVE DIE WORK 
| 
| Send Us Your Sub-Contract Jobs — 
° 
OOK has ample modern facilities for partial or complete pro- General 
duction of high grade, light sheet metal stampings—also for Motors 


plating, baking, enameling and assembling. 


Shown above are various examples of progressive notching, 
trimming, bumping, parting and forming—all done to precision 
standards. Don’t “bottle neck’ your schedules because of slow 


AD eng 
ee 





moving sheet metal parts. Send us your blue prints and we'll THIS RUBBER-SEALED MocaZicre-Proof MOTOR 
quote promptly. High production speed assured. MEETS THE EXTREME SERVICE CONDITIONS 
THE H.C. COOK COMPANY __ UNDER WHICH Gt HeaZ@rd MUST PERFORM 





55 BEAVER ST., ANSONIA, CONN. 
. > . . . . 
Lita Gem Nail Clippers Because they are available in a wide variety of 


types and sizes, standardized for economical 
quantity production yet flexible in applica- 


~ U KA a t oe A L L tion, Delco Appliance Motors can be speedily 
NAME PLATE DETAIL PRESS and accurately adapted to every known small 
Model No 42A Stamps Characters a ye 


into etched Name Plates with uni- The rubber-sealed, moisture-proof motor 
formity as to depth, spacing and 









alignment. illustrated is a case in point. It has the natural 

Character sizes: 1/16”, 3/32”, 1¢ ability to operate dependably and without 

10 Figures, 6 Letters protection, if need be, wherever it can be 
Price $5500 


; . most conveniently placed in the car heater ap- 
We also aie plication, in spite of mud or sand; water or 
Write for Bulletins air; heat or frost. 


SNUMBERALL 
~~ STAMP & TOOL CO. 


Huguenot Park, 
Staten Island, N. Y. 





MILLIONS OF DELCO APPLIANCE 
moTorRS IN Car Healers 


A 4 B E ST OS PA p 5 # Here is an example of the new 1942 automobile heaters 


Specialty Manufacturers of 








which feature fresh, pure air for both winter heating and 
FOR ELECTRICAL INSULATING PURPOSES summer ventilating. These improved services call for a 
We manufacture light-weight, long-fibre asbestos huskier motor with larger commutator, greater brush life, 
paper — both ferrous and non-ferrous - particu- better lubrication, full electrical insulation, balanced arma- 
larly adapted to electrical applications. Samples ture, smooth ample power—and Delco Appliance Motors 
and prices on request. Address inquiries to: for 1942 incorporate all these features. 
THE BURNSIDE COMPANY, INC a DIVISION ay 
p INS. = DELCO APPLIANCE BE 
a4 ° ye 
| 87 Church Street East Hartford, Conn. ‘= § General Motors Sales Corporation = 
/ / : 
bad ROCHESTER, N. Y. e 
{ sas 
DECEMBER 1941 to 








RADIOF — OG 4MUNICATIONS? ELECTRIC POWER? 


There is a PRECISION INDUSTRIAL CIRCUIT TESTER S AUEREISEN 


to meet your INDIVIDUAL SENSITIVITY REQUIREMENTS CEMENTS 


AND 


Ranges to 6000 Volts—60 Amps—10, 20 or 60 Megs—70 DB 
“\) COMPOUNDS 


1000 5000 or 20,000 ohms per volt! 
are used for 


INDUSTRIAL 
ELECTRICAL INSULATION PROCESSING 


BEST SUITED TO YOUR NEEDS 
= is 
*% Series J (illustrated ASK US 


ADD THE SERIES J 
MULTIRANGE A.C. AMMETER | 
PD r 
above). Eicht AC about your cement- iS af LEADING 


FIRMS 


All Over 
ees the World 
















*% Series 844 (illus- 
trated above) 1000 
ohms/volt AC and 
DC 


; ammeter ranges, 300 ing problems—send 12 S) 
% Series 845 5000 ohms/volt MA full scale to 60 AMPS. unassembled = sam- / 
DC Plus 1000 ohms/volt AC and ples or sketches. 

DC. 





Available individually or as com- 


% Series 856 20,000 ohms/volt Panton unit to Series 844, 845 
DC Plus 1000 ohms/volt AC and = or 856. 
DC. 


TRIAL OFFER 


*% Series 844-J Combination AC-DC Industrial Circuit Tester (center 





illustration). Complete with ohmmeter batteries and high voltage test 8 Diff. CEMENTS 
+ eg aaa in walnut firished hardwood portable owe. ee — assembling electrical in. 
outs iden, me, on 
% Series 845-J Cnhitinehon “be Sade 856-J Combination cunauaiben. we. ee 
AC-DC Industrial Circuit Tester AC-DC Industrial Circuit Tester. 
Complete as above. .....$52.95 Complete as above. ... . .$59.95 ALL for $2.00 sama 
CONSTRUCTION 


WRITE FOR NEW PRECISION INDUSTRIAL TEST INSTRUMENTS CATALOG No. 42-M 


PAEGCISIOM ST EU OM en 


C SAUEREISEN CEMENTS COMPANY 
INDUSTRIAL: LABORATORY: RADIO: TELEVISION 


Makers of Insa-Lute 
P APPARATUS COMPANY « 647 KENT AVENUE + BROOKLYN, N. Y. 
rane 458 Broadway, New York City, U.S.A Cable Address: Morhanex 21 1 2 MAIN STREET PITTSBURGH, (1 5), PENNA. 


fl He ; 


‘DEFENSE | 









HAVE YOU A 


BATTERY PROBLEM? 


@ Wheat Non-spillable recharge- 
able batteries 

Unequalled electrical output within 
weight and size specifications. 
Vest pocket sizes and upwards 
Over 25 yearsspecialists in miniature 
and small batteries 

Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 





QUAY 


Take no chances on relays THE NEW G-M RELAY 
for defense products—or for TYPE “J” 






regular products. There is he Type “J” Relay is 
small, compact, with 





no substitute for quality. extra power for such 


7 i small size. 2 Pole or 
The new Type ‘J’? Relay 7 

YI J - 3 Pole. Contacts have 

is designed to surpass. En- self-cleaning ‘“‘wip- 


gineered to meet severe re- i™&” action. — Relay 


: : designed to meet air- ] ui FOR ELECTRICAL | 
quirements, it provides an craft requirements as t MANUFACTURING | 
even greater operating mar- to humidity, temper- Allen Hollow Screws, made | 

. aie: ature, and vibration ; ; from special-analysis alloy 
gin for normal uses. aii steel (ALLENOY) scientifically 


boy oz J : heat-treated and precision 
Write for Bulletin No. 612. thocaded, hold neem eanedaer 


; with a grip that defies vibra- 
he : tion. Hollow Set Screws in size 
D Ee Pp E Ni D O Ky o e e bs vy No. 4 and up. Socket Head Cap 
Screws in size No. 2 and up. 
ie Call on your local Allen Dis - 
tributor for samples and 
accommodating service. 


LABORATORIES 


THE ALLEN MANUFACTURING COMPANY 
Hartford, Connecticut, U.S. A. 





4310 NORTH KNOX AVE. CHICAGO, U.S.A. 
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Complete and 
detailed infor- 
mation on 
moldedceram- 
ics with regard 
to compressive 
strength, die- 
lectricstrength, 
softening tem- 
perature and 
other factors— 
a most. valu- 
able source of 
information to 
help you se- 
lect the right 
porcelain for 


YOUR iob. 


METAL STAMPING SERVICE 
a) DRAWING 





PORCE 
41 Muirhead Ave. 


| Small Metal Parts a“ e 
eS Oo 
in Ye . 


a Brass, Copper & Steel © | 


Send NOW For Latest Edition of 
“SURVEY OF TECHNICAL 
CHARACTERISTICS OF MOLDED 
CERAMIC PRODUCTS” 


nel Survey of 
CAL CHARACTERISTICS 
. 


of 
CERAMIC PROOUCTS 





OMPANY 


Trenton, N. J. 





al 
STAMPING “Ss 
FORMING 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


MCGILL -Zezcotler 


No. 282, 
2 Circuit, 
Series-Parallel 


eae 


eM Codeels tl Me eee lity D) 


DECEMBER 1941 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%". Mounting Nipple 
%” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 


MANUFACTURING CO. 


Ear Terms rata 



















Yes, we are looking to the future 
—and are building TODAY for 
TOMORROW. 


Even under the stress of high-peak 
Ta-T Sil Met MT -1(- Cola) (fat ea 
will continue to build high quality 
motors that will protect and defend 
your product’s reputation for per- 
formance, and ours also, long after 
the emergency has passed. 


Our 21-year-old policy of Better 
Motors and fair treatment to all our 
customers and other friends will be 
continued in spite of hell and Hitler. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 


WOM SCO Msc CH mad Dmg Ny 





@ A _ monthly classified 

and services as advertised 
FACTURING. 
whose names are 
index just preceding back cover. 


index to 
in the pages of ELECTRICAL MANU.- 
Also consult the actual advertisements of those companies 
listed under the 


those finished product components 


different See advertisers’ 


headings. 





ALLOYS, Aluminum 


Aluminum Co. of America, Gulf Bidg., Pittsburgh, Pa. 


ALLOYS, Bronze and Copper 


American Brass Co., Waterbury, Conn 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥. 


Bridgeport Brass Co., Bridgeport, Conn. 
Bunting Braes & Bronze Co., Toledo, O 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 


oe 
Scovrill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
“‘Cerromatrix,’’ “‘Cerrobase,"’ ‘‘Cerrobond.’’ 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
*‘Dowmetal.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
**Monel.’”’ 

—, Copper & Brass, Inc., 230 Park Ave., New York, 
NY 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. 10 Pequot Ave., Southport, 
Conn. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 
‘‘Horse Head Special.’’ 


ALUMINUM 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


ALUMINUM, Pre-finished 
American Nickeloid Co., Peru, Iil. 


CARBON 
PRODUCTS 


BRUSHES-—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown }4 size. 


THE STAR PORCELAIN CO. 
41 Multhead Ave. TRENTON, N. J. 
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AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 4 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 

american Steel & Wire Co.. Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp., Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ASBESTOS, Paper. See Paper, Asbestos. 
ATTENUATORS. See Resistors, Radio 


BALANCING MACHINES. See Machines, 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
‘*Lavolain.”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, I] 

Bearings Co. of America, 416 Harrisburg Ave., Lan- 
caster, Pa 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn 

oe Hoffman Bearings Corp., Stamfprd, Conn., ‘‘Car- 
tridge.’’ 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Bronze 

Bound Brook QOil-less Bearing Co., Bound Brook, N. J 

Chrysler Corp Amplex Div., Detroit, Mich. ‘‘Oilite.’’ 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 


BEARINGS, Flexible. (Bonded Rubber). 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, New York. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
“‘Graphex.’’ 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. 
Lake, Chicago, ; 

Richardson Co., Melrose Park (Chicago), I)l. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
““Woodex.’’ 

Richardson Co., Melrose Park (Chicago), Ill. “*In- 
surok.’”” 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


— Fan. See Wheels, Blower and 
‘an. 


BLOCKS, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 


= Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 
American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Sérew Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N. J. 

Harper Co., H. M., The, 2620 Fletcher St., Chicago, Ill. 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H 

Parker-Kalon C 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, III. 

Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp., Cleveland, O 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


See Tubes, 


Ryerson & Son, Inc., Jos T., Chicago, Il 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corporation, 198 Varick, New York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill. 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn 
American Nickeloid Co., Peru, Ill. (Pre-finished Brass 
Sheets). 
Bridgeport Brass Co., Bridgeport, Conn 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Y 


N 4 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co.. Toledo, Ohio 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 

General Electric Co., Schenectady, N. Y 

Keystone Carbon Co., 1935 State St., St. Marys, Pa 
““Equaload.’’ 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa 

Stackpole Carbon Co., St. Marys, Pa 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. ™ 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 
CABINETS & BOXES, Sheet 


CABLE, Asbestos. 
Insulated. 


CABLE, Armored 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N:. s 


See Wire & Cable, 


CABLE, Heavy Duty 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
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Worm Drive Back Geared 
FLEA POWER MOTORS 


a, 


Motorize your products 
Speedway Motors. 


















jo 
skeleton “types, with or without back gears... 
speed or torque. Hundreds of thousands in 


are surprisingly inexpensive. 


delivery dates. 


sold singly, in dozens or thousands. 
Write for Motor Sheets 


Jas. Sai tcme een 
1828 So. 52nd Ave., Cicero, 


HEATING ELEMENT INSULATION 


THE LOUTHAN MANUFACTURING COMPANY 





DECEMBER 1941 





or make them Automatic with 
Dependable 110V Miniature Motors . . . types that 


exactly meet the requirements of a hundred different 
bs A. C., D. C., or Universal, cased or 


Low Cost . . . produced in great numbers by modern 
volume production methods, these reliabie little motors 


Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 


Any quantity . - | of 1,000,000 on short notice— 


LOS ANGELES 





1. CARBON BRUSHES... 


In the development and production of Morganite carbon brushes 
—especially for fractional horsepower motors—Morganite 
Engineers have applied extensive research in determining the 
exact characteristics and requirements for every specific appli- 
cation. The quality of the materials, plus the painstaking care 
and superior workmanship assure high operation efficiencies, 
good commutation, low maintenance and quiet operation. 





2. CARBON SPECIALTIES 


The urgent demand for Morganite self-lubricating, carbon 
products—especially from engineers and designers in aviation 
and industrial fields—for fuel and water pump seals, shaft 
bearings, etc., testifies to the unlimited advantages offered by 
Morganite. These carbon specialties, produced to meet 
individual requirements, offer maximum service life under 
operating conditions too severe for any other substitute com- 
ponent. They are unaffected by temperature variations and 
have exceedingly low coefficient of friction. 





Send blueprints or specifications for recommendations and 
quotations, no obligation. 


MORGANITE SOC 


BRUSH COMPANY, INC. 


3302-20 48th AVE., LONG ISLAND CITY, N. Y. 





149 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


N. ¥ 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Elec. Co., Schenectady, N. Y. ““Glyptal,’’ 
“*Versatol.’’ 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Acoeape Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Thermostat 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
r ¥ 


Ansonia Electrical Co., The, Ansonia, Conn. 
Koston Insulated Wire & Cable Co., Dorchester, Mass. 


CABLE, Varnished Fabric 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
7 es 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


CASTINGS, Die 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass Co., Waterbury, Conr 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.’’ (Magnesium Alloy.) 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**‘Dowmetal.’’ 


CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel.’’ 


CASTINGS, Phosphor Bronze 

Bound Brook QOil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co.. Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Scevill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Mica Insulator Co., 200 Varick. New York, N. Y 

Sauereisen Cement Co., 2112 Main, Pittsburg! 15 Pa 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron. O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 





Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL- AIR- GAS, Ete. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St, New York 





Chase-Shawmut Co., Newburyport, Mass 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn 

General Elec. Co., Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
“*Re-Cirk-It.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
ourgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Jefferson Electric Co Bellwood, Ill 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

R M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd 

Sherman Mfg. Co H. B Battle Creek, Mich 


Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa 

CLIPS, Snap 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

CLOTH, Insulating 

Acme Wire C New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.” 


Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-112A Appliance and 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co 200 Varick, New York, N. Y., 
“‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept 
burgh, Pa 








7-N, East Pitts 
CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 


Armature and Field See Coils 

Bobbins See Tubes, Paper 

Driers and Impregnators See Ovens, Industrial 

Electromagnets See Coils 

Impregnators, Vacuum. See Ovens, Industrial 

Induction See Coils 

Resistance. See Units and Elements. 

Spools See Tubes. Paper 

Winders and Spreaders. See Winding Machines, Coil 
COILS 


Acme Wire Co., New Haven, Conn 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
m. Ee 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I 
Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ql 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y * 

Magnetic Windings Co., 16th & Butler, Easton, Pa 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. “‘Hi Farad.”’ 
Dumont Elec. Co., 514 Broadway, New York, N. Y. 
General Elec Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

Dumont Elec. Co., 514 Broadway, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass 


CONDENSERS, Variable 


ag Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


CONNECTORS, Solderless 


a Wire & Cable Co., 25 Broadway, New York, 


CONNECTORS, Wire 
Alden Products Co., 186 N. Main, Brockton, Mass. 
— Wire & Cable Co., 25 Broadway, New York, 


Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co.. Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

— Mfg. Corp., 900 Michigan Ave., Kenilworth, 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, II 


Ilseo Copper Tube & Products, Inc. Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Sherman Mfg. Co., H. B., Battle Creek. Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 


“a Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y 


CONTACTS, Heater Plug 
Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
.. J. 


CONTROLLERS, Motor 
(See also Rheostats Motor Centrol.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 

Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Schenectady, N. Y¥ 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 

United Cinephone Corp., Torrington, Conn. a ate 

Ward Leonard Elec. C: 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa. 


CONTROLS, Electronic 

Continental Electric Co., 903 Merchandise Mart., Chicago, 
Ill 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il 

General Elec. Co.. Schenectady, N. Y 

Instrument Specialties Co., Inc., Little Falls, N. J 

Photoswitch Incorporated, 21 Chestnut St., Cambridge, 
Mass. 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec rument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 





CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
and Pressure 
See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elec. Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 

Jetferson Elec. Co., Bellwood, Ill 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich ‘*Metrick.”’ 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 
(Low Voltage.) 

Titan Valve & Mfg. Co., 9913 Elk Ave Cleveland, Ohi 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. — 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER, Oxygen-Free High Conductivity 


Scomet Engineering Co., 420 Lexington Ave., New York, 
Bs E 


COPPER SHEETS. See Brass, Bronze and 


Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn 


COPPER, Tin Coated. See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

N..F 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126 Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holvoke Wire & Cable Corp.. 719 Main. Holyoke, Mass 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


R-B-M Mfg. Co., Div. of Essex Wére Corp., Logansport, 
Ind 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth. Brooklyn, N. Y 
General Elec. Co., Section Q-112A. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holvoke, Mass 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, III. 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co.. 937 Grant. Akron, O 

General Elec. Co., Schenectady, N. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
‘‘Thermolain,’’ ‘‘Lavolain.”’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.”’ 
COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


ELECTRICAL MANUFACTURING 































Permanently Smooth 


Close Control 






There's ‘‘tricks-to-all-trades’’ and 
specialized experience is particu- 
larly important in designing porce- 
lain insulators. So, confirm the 
basic soundness of your insulator 
designs, or get practical money 
saving, product-improving sugges- 
tions by letting Universal Insulator 
Engineers help with your design. 
Universal ‘‘dry process’’ insulators 
have many advantages including 
adherance to close dimension 
tolerances. Send specifications, 
blue print or sample for estimate. 


THE UNIVERSAL CLAY PRODUCTS CoO. 


1540 EAST FIRST ST. SANDUSKY, OHIO 











FOR THE ELECTRONICS EQUIPMENT MANUFACTURER IT’s the way Ohmite Rheostats are designed 


oitien Tianiiain, teretitetl Ceeatilies bth Winitiinis icamaumnn, St alibie and built that insures permanently smooth, close control 
Tebe Sockets, iron Core RF Chokes, Quartz Q Polystyrene insulation, High in the most critical Industrial and Defense applications. 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 3 cael. 3 fe ; 

Every turn of wire is a separate resistance step, wound 
JAMES MILLEN MFG.CO.Inc on a solid porcelain core, locked in place and insulated 
150 EXCHANGE ST. MALDEN. MASS. | by Ohmite vitreous enamel. There is nothing to char, 
shrink, shift or deteriorate. Universal mounted self- 
lubricating metal-graphite contact brush assures perfect 
contact with negligible wear on the wire. 


There are ten wattage sizes, in standard or special 





designs, from 25 watts to 1000 watts, from 1%" to 12” 
ALL METAL diameter. Many stock resistance values. 
= Available Immediately in Any Quantity, Any Special variations produced to your 


Type, to Meet Your Defense Requirements specifications or engineered for you. 


* be yy tay na sagen now one we 
provide for large scale production o - V ptto . , Jette > 
MASTERS—the strain reliefs that ak man | Write on TT letterhead for * 
CLICKON manent protection against cord connection bhage Catalog and Engineering Manua 
GRIPMASTER failures. GRIPMASTERS absorb cord pull page s 8 . 

, and relieve terminal strains. Acceptable to No. 40. 
; aii Underwriters’ Laboratories. In sizes to fit most 
( opin cords. Send cord sample—we will apply the f 
\ozy suitable GRIPMASTER for your consider- OHMITE MFG. CO., 4806 Flournoy St., Chicago 


ation; no obligation. 
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COUPLINGS, Flexible 


Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y¥ 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Til. 

Richardson Co., Melrose Park (Chicago), III. 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1854 8. Kilburn Ave., Chicago, 
Tl 


Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 8. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis 


CUTOUTS 
Chase-Shawmut Co., The, Newburyport, Mass. 
mut.’* 


DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. (Ceramic Decorated Glass & Metal). 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


Whittier Co., Horace R., Div. of The Cooper Oven 
Thermometer Co., Pequabuck, Conn. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


“Shaw- 


DIE-CASTINGS. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Il. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) 

Post Co., Frederick, Box 803, Chicago, IIl. 


DRIVE SCREWS. 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill. 
Master Electric Co., Dayton, O. 


See Castings, Die. 


See Screws, Self-Tap- 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 


ELECTRIC SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 2801 Curtis, Middletown, 
Ohio. 

Carnegie-Illinois Stee! Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


enact, 
( Syocnep for IMMEDIATE 
Le aN DELIVERY/ 








Flexible Couplings 


Type “IA” illustrated, 5¢’ to 244”’ bores— 
others to 14”. Thousands of L-R_ non- 
lubricated used the world over. Standard 
equipment on many machines. Large stocks 
maintained for prompt service. Wrile for 
catalog. 


LOVEJOY FLEXIBLE COUPLING CO. 
5020 W. Lake St. Chicago, III. 


Sa SHS Ee eS ee 
MULTICUT... 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


aL ae 


SPRINGFIELD MASSACHUSETTS 





ELECTROPLATING EQUIPMENT 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 


ENAMELS. See Finishers. 


ENGINES, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Il. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Internal Combustion (Diesel, 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill. 


FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 

mB i. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. See Con- 
densers. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.”’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 
**Fyberoid,’’ ‘‘Ohmoid.’’ 


FINISHES 

(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill St., Providence, R. I. 
Aluminum Company of America, Gulf Bldg., Pittsburgh, 


a. 

Ault & Wiborg Corp., Dept. 75, Varick, New York, 
N. Y., ‘‘Polymerin.’’ “ 
Egyptian Lacquer Mfg. Co., Rockefeller Center, New 

York, N. Y 
Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 
New Wrinkle, Inc., Dayton, Ohio. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


N A 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


FLEXIBLE RESISTORS. 


See Cords, Re- 
sistance Line. 


FLUORESCENT SOCKETS. 


See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Chase-Shawmut Co., Newburyport, Mass. 
“‘Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, Il. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III 

Trico Fuse Mfg.Co., Milwaukee, Wis. ‘‘Trico.’’ ‘‘Kant- 
ark.”’ 


“‘Shawmut,”’ 


FUSES, Potential 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


GAUGES, Vacuum 
Continental Electric Co., 903 Merchandise Mart., Chicago, 
Ill 


Stokes Machine Co., F. J., 5996 Tabor Rd., Oluey P. O. 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 
Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 


Perkins Machine & Gear Co., Springfield, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

—— Fibre Products Co., 1402 Walnut, Wilming 
ton, el. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

i Specialties, Inc., 2650 W. Medill Ave., Chicago, 


General Electric Co., Plastics Dept., Section D-65, 1 

Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’’ 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y 


Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), III. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Ohmoid.’’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 


See Motors, also Plating 
Generators. 


GLASS 


See also, Tubing & Sleeving, Saturated. 
Corning Glass Works, Insulation Div., Corning, N. Y. 


GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., 


Toledo, Ohio 
“‘Fiberglas.’’ 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 


‘ See Bearings & 
Bushings, Graphite. 


GUARDS LAMP, Portable 
McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 


S K_ F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Drawing 


Post Co., Frederick, Box 803, Chicago, Il. 


INSTRUMENTS, Laboratory Standard 
—=— Co., James G., 1211-13 Arch St., Philadelphia, 
>a 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y. 

Shallcross Mfg. Co., 10 Jackson Ave., Collingdale, Pa 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., Bluffton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

— Co., James G., 1211-13 Arch St., Philadelphia, 
"a 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 

Triplett Elecl. Instrument Co., Bluffton, 0 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, 


Speed 
Tachometers. 


indicating. See 


INSULATION (Insulating) (Insulators) 

Beads See Beads, Insulating. 

Bushings. See Ceramics 

Ceramic. See Ceramics 

Cloth. See Cloth, Insulating. 

Composition. See Plastics 

Compounds See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics. 

Fibre Glass. See Gilass-Fibre Insulation. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain 

Slot. See Paper, Insulating; also Cloth, Insulating 

Tape See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish See Varnish, Insulating 

Vulcanized Fibre. See Fibre. 

Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc., Deep River, 
“Esico.”” 


Conn. 
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SPECIAL MOTORS 


ee OMA. ORM 
ANOS ASIC al BOSTON, MASS. 


Chicago, II|.—6161 So. State St. New York, N. Y.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 


HAVE YOU TRIED THE NEW 
ILSCO LUG? 
> [=> Built For 

} Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- ‘ 
WRITE FOR SAMPLES AND NEW CATALOG eich «CUSTOM MOLDERS ats 
TODAY. NO OBLIGATION. | $e aa 


ILSCO COPPER TUBE & PRODUCTS, INC. “ie 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio . a PLASTIC MATERIALS” 


. 7 - = = eine & Injection 
Let us help you with - 2. wa 
“ee Os argest and Best 
YOUR DEFENSE ORDERS! ™ : Equipped 
Custom Molding Plant 
This message is addressed to manufacturers, engaged in defense work, +3 in the 


ho would like to sublet orders for Coils and Transformers. Our Mt. Middle West 
organization has the experience and facilities to render a complete service. f “i 


Ww d lly all F coil windi : 
COLES Steere wile wrk ane cee Beg CHICAGO MOLDED 
to your requirements. = om 
d fil d | M4 1 3 PRODUCTS CORP. 
TRANSFORMERS 4422, °2%;, flamest and ow oi EE ‘els te teen bon, caer 
chokes for all industrial eee in strict accordance with your electrical ge pm aa 


and mechanical rae 
We Invite Your Inqu 


JAMES W. DOYLE, INC. 


311 N. DESPLAINES Sa CHICAGO, ILL. 
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SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
In all voltages up 
to 250. es invite 
inquiries from 
manufacturers. 


| MERZOG => 
PD CMLL ae ee Le) 0a 


ie Established 1911 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your fiat 


mae 


NAL co DRITHERM 


Carbon Filament Lamps 
Best For Infra-Red Ray Drying 
Nalco Dritherm Lamps are the 
carbon filament type... proved for 
years in therapeutic and indus- 

trial fields. Insist upon Dri- 


therm Lamps made only by 
Nalco, St. Louis. 


Write for descriptive literature. 


North American Electric Lamp Co. 
1082 Tyler St., St. Louis, Mo. 


eS 


UNDERWRITERS APPROVED MODEL 100 





INFRA-RED 
DRITHERM 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA; INC. 
90 WEST ST., NEW YORK, N. Y. 





SOLDERLESS 
AND 


SOLDERING 













aa Th area HB 


BANTAM, CONNECTICUT 


VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


SLOT 
PAPER 


VARNISHED 
CAMBRIC 


T WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 
fee eat 


1105 Leader Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE « MINNEAPOLIS © PEORIA 
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General Ei« Cr Schenectady, N. Y 

{dea ommutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Stanley Tools Division of the Stanley Works, New Bri 
tal Conr 





Sta-Warm Elec. Co., 565 N. Chestnut Ravenna, O 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Vulean Elec. Co Lynn, Mass 

Wiegand C Edwin L., 7530 Thomas Blvd., Pittsburgh, 


Pa. ‘‘Chromalox 


KITS, Assembly 
(for electroni and electro-mechanical applications.) 
R-B-M Mfg. Co Div. of Essex Wire Corp., Logansport, 
Ind 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024, N. Kolmar Ave., 
Chicago, I : 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 


cago, Il 

Kurz Kasch, Ir Dayton. O 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logans 
port, Ind 


Rogan Brothers, 180 N. Wacker Drive, Chicago, I] 
LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Mlds. 
LAMPHOLDERS. See Sockets. 
LAMPS, Incandescent 

(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland. O 
Ilerzog Miniature Lamp Works, Inc., 12-19 Jackson 


Ave Long Island City, N. Y¥ 
North American Ele Lamp Co., 1082 Tyler, St. Louis, 


Mo 

LAMPS, Ultra-Violet 

Continental Elec. Co., 903 Merchandise Mart, Chicago 
Til. 

General Elec Co Lamp Dept., Nela Specialty Div., 
410 Eight! Hoboken, N. J 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Cx D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LEADS, FLEXIBLE. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, Ill 


LIGHTS, Pitot or Indicator 

Alden Pri ts Co., 186 N. Main, Brockton, Mass 

Dial Light "Co of America, 90 West, New York. N. Y 

Drake Mfg. Co., 3} W. Hubbard, Chicago, II] 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J 

Herzog Miniature Lamp Works Inc., 12-19 Jackson 
Ave., Long Island City, N. Y 

Kirkland Co H. R Morristown, N. J 

Mallory ‘& Cc Ine P. R., Indianapolis 

R-B-M Mfg. Co., Div. of Essex Wire Corp., 
Ind. 











nsport, 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Chase-Shawmut Co., Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, IIl 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Krueger & Hudepohl, Third & Vine Sts 
Patton-MacGuyer Co., 17 Virginia Ave., 
R. L. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 


. Cincinnati, O 
Providence 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 


MACHINES, Die Casting 


Kux Machine Co., Dept. E, 3930-44 West Harrison St., 


Chicago, Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


MACHINES, Marking & ee 
Markem Machine Co., Keene, N. 


MACHINES, Metalworking 
(Benders—Brakes, Shears) 

O'Neil-Irwin Mfg. Co., 321 8th Ave. S., Minneapolis 
Minn 


MACHINES, Numbering 
Numberall Stamp . Tool Co., Inc., 
Staten Island, N. 


Huguenot Park, 


MACHINES, Printmaking 
Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 


Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 9609 W. Jackson Bilvd., 
Bellwood, Ill 


MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St., New York. N. Y 

Detroit Power Screwdriver Co., 2801 West Fort St., De- 
troit, Mich 

Stanley Tool Div. of the Stanley Works, New Britain, 
Conn 


MACHINES, Testing 

Olsen Testing Machine Co., Tinius, 
deiphia, Pa 

MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


580 N. 12th, Phila 


MAGNETOS 
Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Ill 


MAGNETS, Lifting 
Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Ohio Elec. Mfg. Co., 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y. _ 
Mallory & Co., Ins., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co Bridgeport, Conn 
Secovill Mfg. Co., 65 Mill, Waterbury, Conn 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


5905 Maurice Ave., Cleveland, O 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

C. S. Brainin Co., 20 Van Dam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 
Calliflex."’ 

Chace Co., W. M 1608 Beard Ave Detroit, Mich 

Dole Valve Co., 1901 Carroll Ave., Chicago, Il 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’ 

Wilson Co., H A., 105 Chestnut, Newark, N J 
“Wilco."” 


METALS, 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


Colored. See Metals, Pre- 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., Peru, Ill. ‘‘Nickeloid,”’ ‘‘Tint 
Metal.”’ 

Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21 
Pa. “‘Gibsiloy.”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 

General Elec. Co., Section Q-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 
**Micanite.”’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26,"’ 
“y ; 

Richardson Co., Melrose Park (Chicago), Ill 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Washington 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes 

American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
a. Be 


Callite Tungsten Corp., 547-39th, Union City, N. J. 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 

MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor, 


MOTORS 

(See also ‘‘Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, Ill. 

Black & Decker Elec. Ca, Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, II. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 

Delco Appliance Dfvision, General Motors Sales Corp., 
Rochester, N. Y. 

— Products, Division General Motors Corp., Dayton, 


Dumore Company, Dept. 101-L, Racine, Wis. 
‘icor, Inc., 1062 W. Adams, Chicago, Ml. 
Electric Specialty Co., 218 South, Stamford, Conn. 
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500 VOLTS D. C. 
Simply by turning 


a crank 


MIDGET “MEGGER”* 
INSULATION TESTER 


*Trade Mark Reg. U. S. Pat. Off 


Protect Yourself— 
and your electrical equipment 


Periodic ‘‘Megger”’ tests of insulation resistance give 
graphic warning of impending trouble in electrical 
equipment. This remarkable instrument weighs only 
3 lbs., contains a 500-volt hand generator and reads 


ee Coil after Coil of duplicated 
| James G. Biddle Co. accuracy speeds Defense Production 


PURER ORT is Med elo UTM TST Te me eT tl Le 
With the demand for new defense prod- 
ucts and parts has come numerous pro- 


JONES BARRIER duction problems for the participating in- 
TERMINAL STRIPS dustries. And the right cold rolled strip 


steel for the job is of vital importance — 














An ideal terminal steel that provides trouble-free fabrication, 

pe apna accuracy to specifications and uniformity 

Bakelite Barriers pro- of physical properties, each and every 

a ee ancien shipment. CMP strip fulfills those rigid 

' No. 2-151 Prevent direct shorts requirements and can always be counted 
ae from frayed wires at on for “extras” too—rolling to ext ] 

i terminals. 6 SIZES vs g Cuemesy 

‘ meet every aes De ‘ : ar and 13/32” high with close tolerances that assure maximum feet 

5-40 screws to 2'5"’ wide and 1!%"’ high with 14’’-28 screws. ' 

Write today for information on complete line. ? per pound. That's the way many ——— 

HOWARD B. JONES facturers are speeding output and gaining 

2300 WABANSIA AVENUE CHICAGO, ILL. increased number of parts per pound — 


repeatedly specifying CMP. 





for GREATER AC! EFFICIENCY 


A new laminated type solenoid of rugged . LL | Colo ed Una d 





construction for constant or intermittent duty cal is 
on AC current—any voltage. a, 


Adaptable to many electrically activated 





devices and machines. Either push or pull The interesting new applications and new uses 
type plungers. DAVIS quality and precision of CMP strip are worth your investigation as a 
assure maximum power at lowest cost. guide to product betterment in the future. We'll 
Write today for complete information. be glad to have a CMP representative call at 


your request. 


| DEAN W.DAVIS & CO.,INC. THE COLD METAL PRODUCTS CO. 


| 547 W. FULTON ST. CHICAGO, ILL. 





COILS FOR EVERY ELECTRICAL PURPOSE Subsidiary of The Cold Metal Process Co., Youngstown, Ohio 
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Dept. L26, 600 So. Michigan 


New York, 


Fairbanks, Morse & Co., 
Are., Chicago, ‘ 
Care. Die & Stamping Corp., 


N. ° 
General Flee. 


265 Canal, 


Co., Schenectady, N. Y 
General Industries Co., Dept. 10, Elyria, O 
Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 
Haydon Mfg, Co., Inc., Forestville, Conn. 
Heinze Electric Co., Div. of Consolidated Elec. 
Co., Lowell, Mass. 
Holtzer-Cabot Elec. Co., 125 Amory, 
Imperial Elec Co., Akron, O 
Janette Mfg. Co., 556-558 = Monroe, Chicago, III. 
land Elec. Co., Dayton, 
aster Elec. Co., Dayton, °. 
Motorstat Eleo. Corp., 5005 Euclid Ave., 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., 
Peerless Elec. Co., Warren, Ohio 
Pioneer Gen-E-Motor, Chicago, Il. 
Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., 


land, O 
Signal Elec. Co., Menominee, Mich. 
409 Davis, Rochester, N. Y. 


Smith Mfg. Co., Inc., F. A., 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, II! 


Lamp 


Beston, Mass. 


Cleveland, O 
Cleveland, O. 


Cleve- 


—- Elec. Corp., 6400 Plymouth Ave., St. Louis. 
MO 
Wesche Elec. Co., B. A., Dept. 306, Cincinnati, Ohio 


Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 


Dept. 7-N, East Pitts- 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67 Wall, 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
— & Brass, Inc., 230 Park Ave., New York, 


New York, N. Y. 


TRICO OILERS 


SAVE TIME-OIL-WORRY 


NEW—MODERN— STREAMLINED 
UNBREAKABLE 





e They modernize your 
equipment. 

e Give that added sales 
feature 





e Reduce selling resistance 

e Guarantee proper lubri- 
cation 

e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. 





Milwaukee, Wisconsin 


Miia 


Neutral (pH7) igh Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers 


el Mri matte 
reactors tu 


tric 
coils and -paper bes 


MADE BY 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 
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65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 
49 Franklin, Seymour, Conn. 


Scovill Mfg. Co., 
Seymour Mfg. Co., 


NUMBERING MACHINES. See 
Numbering. 


NUTS, Machine Screw. 
and Screws. 


Machines, 


See Bolts, Nuts 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Palnut Co., Inc., 65 Condier, Irvington, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Standard Pressed Stee) Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 

OILERS 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Tl 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 


Trico Fuse Mfg. Co., Milwaukee, Wis. 
‘‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. 


*‘Opto-Matic,”’ 


See Bearings & 


Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 

OSCILLOGRAPHS. See Instruments, also 
Testers. 

OVENS, Industrial and Laboratory 


Annealing, Drying, Temper Drawing, Mold Baking 
General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Ps. 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wisc. 
Wadding. ) 


PAINT. See 


(‘“‘Kimpak’’ Crepe 


Finishes 


PANELS, Metal. 
Crowe Name Plate & 
Chicago, Ill 


PAPER, Asbestos 
Burnside Co., The, East Hartford, Conr 


PAPER, Gummed 
Paper Manufacturers Co., 


PAPER, Insulating 

Fish Paper, Press Board, 
Slot Insulation 

Brand & Co., Wm., 
‘Turbo.’ 

Brandywine 
ton, Del 

The Burnside Co., East Hartford, Conn. 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 

Endurette Corp. of America, Cliffwood, N. J. 

General Electric Co., Section Q-112A, Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill 

Kimberly-Clark Corp., 
Thermal insulation. ) 


Mfg. Co., 1752 Waveland Ave., 


Philadelphia, Pa. ‘‘Neutrelec.’’ 


Fiber Board, Fuller Board, 
276 Fourth Ave., New York, N. Y. 


Fibre Products Co., 1402 Walnut, Wilming- 


Washington 


Neenah, Wis. (Kimsul—for 


Mica Insulator Co., 200 Varic, New York, N. Y. 
“‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 


Taylor Fibre Co., Norristown, Pa. 
Volcker, Milton G., 112 East 19th St., New York, N. Y. 
West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 
Westinghouse Elec. 
burgh, Pa 
Wilmington Fibre Specialty Co., 


PEGS, Armature 
Insulation Manufacturers 
Blvd., Chicago, Ill 
Mica Insulator Co., 
National Vulcanized Fibre Co., 


PENDANTS, Socket Chain 


& Mfg. Co., Dept. 7-N, East Pitts- 


Wilmington, Del. 


Corp., 565 W. Washington 


200 Varick, New York, N. Y. 
Wilmington, Del. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn. 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 


Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., 
NY 

65 Mill, Waterbury, Conn. 

49 Franklin, Seymour, Conn. 


J. 
2212 Washington Ave., 
New York, 


Scovill Mfg. Co., 
Seymour Mfg. Co., 


PHOTOELECTRIC CELLS AND TUBES 
Bradley Laboratories, Inc., 82 Meadow St., New Haven, 


Conn. 
Continental Electric Co., 903 Merchandise Mart., 


ll. 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 
G-M Laboratories, Inc., 4810 N. Knox Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 
General Control Co., Cambridge, Mass. 
United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Ml. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, 

S.K.F. Industries, Inc., Front & Erie Ave., 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. 


Chicago, 


Conn. 
Philadel- 


See Lights, Pilot. 





See Gears & Pinions. 


PINIONS. 


PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 


PINS, Cotter 
Hubbard Spring Co., 
Mich. 


M. D., 575 Central Ave., Pontiac, 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 
PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing, 


Extruded Plastic.) 
Alden Products Co., 186 N. Main, Brockton, Mass. 


American Insulator Corp., New Freedom, Pa. ‘‘Aico.”’ 
(Cold Molded. ) 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Dow Chemical Co., Midland, Mich. 

Durez Plastics & Chemicals, Inc., 172 
North Tonawanda, N. Y. 

Formica Insulation Co., 4688 Spring Grove Ave., Cin- 

oO 


‘‘Dowmetal.”’ 


Walck Road, 


cinnati, ; 
General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 
General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, 
Imperial Moulded Prods. Corp., 2921 W. Harrison, Chi- 
eago, Til 
Industrial Molded Products Co., 2035 Charleston, Chi- 
cago, 


Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
. J 


Judson Co., N. Haddon, 424 W. Mt. Airy Ave., Phila 
delphia, Pa 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 
“‘Lamicoid."’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass 


Wilmington, Del.. “‘Phe- 
Elkins St., 


National Vulcanized Fibre Co., 
nolite.’’ 

Northern Industrial 
So. Boston, Mass. 

Plax Corporation, 135 Walnut St., Hartford, 

Richardson Co., Melrose Park (Chicago), Il. 


Chemical Co., ll N. 


Conn 
**Insurok.’’ 


Rogan Bros., 180 N. Wacker Drive., Chicago, Il. 
Suprenant Electric Insulation Co., 84 Purchase St., 


Boston, Mass. 
Synthane Corp., Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa 
Watertown Mfg. Co., Watertown, 
Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 
Wilmington 
“‘Ohmoid.”’ 


Conn 
Dept. 7-N, East Pitts 


Fibre Specialty Co., Wilmington, Del 


PLATES, Carbon Resistance 
Becker Brothers Carbon Co., 3540 S 
Til. 


52nd Ave., Cicero, 


Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 


land, Ohio 


Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATES, Name 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. 

Whittier Co., Div. of, 
mometer Co., Pequabuck, 


The H. R., 
Conn. 


Cooper Oven Ther 


PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, Ill 
Electric Specialty Co., 2218 South, Stamford, 
General Elec. Co., Schenectady, N. Y 


Conn 


PLATING PROCESS, Nickel, Zinc 
United Chromium, Inc., 51 East 42nd St., New 
N. ¥ 


York 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Klein & Sons, Mathias, 3200 Belmont Ave., 


PLUGS, Attachment 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il | 


Chicago, Ill 


General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 


Hubbard Spring Co., M. D. 575 Central Ave., Pontiac, } 
Mich. 

PLUG & CORD SETS _ 

Alden Products Co., 186 N. Main, Brockton, Mass 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 

General Elec. Co., Section Q-112A. Appliance 
chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 


PLUGS & JACKS, Radio i 


Chicago, Ill 
and Mer | 


Mass. 


Alden Products Co., 186 N. Main, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicgao, Ill. 
‘ 


PLUGS & SOCKETS, Multiple Contact 


Alden Products Co, 186 N. Main, Brockton, Mass. 
Juardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
POINTS, Contact 
Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys. 
American Electro Metal Corp., 320 Yonkers Ave., Yonk 
ers, N. Y. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


ELECTRICAL MANUFACTURING 





DRIVE SCREWS THE MODERN WAY 





Special Setup 
Feeding Screws and Nuts. Driving Screw 
through Nut and Spinning end of Screw. 


Increase Production 
Cut Costs 


Three 
Models Available 
s 


Handling 
Screw Sizes from 
No. 2 to 5” Diameters 


Machine, Wood, Brass, 
Self Tapping, Sheet Metal 
and areal Screws 


Standard Heads 
Special Heads 


& 
No Marring of Heads 
+ 


Send Samples for 
Production Estimates 





Standard Model B Machine. 





BLOOMFIELD 


Lia miata 


DETROIT POWER SCREWDRIVER CO. 


2813 W. FORT STREET 


THE RAJAH SOLDERLESS 


SNAP TERMINALS 





Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. 


TRADE MARK 


DECEMBER 1941 


No obligation. 


THE Razgah co. 


DETROIT, MICH. 





"VV" for Victory 


Glonisl 


PORCELAIN/ 





MADE TO ORDER 
: YPES and kinds of Colonial Porcelain is endless. Most 
of it is made to customers’ specifications. Above is glazed and 
unglazed tubing made from Colonial Porcelain and refractory 
material. Send samples or blue prints for estimate on porcelain 
parts you need. 


The Colonial Insulator Company 











937 Grant St., Akron,O. * Chicago Office: 1916 Fullerton Ave. 








Cc. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., 
0 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass 

Gibson Electric Co., 8349 Frankstown Ave., 
(21), Pa. ‘“‘Gibsiloy.’’ 

Mallory & Co., Ine P. R., Indianay Ind 

Metroloy Co. Inc., 57 E. Alpine St., Newark, N. J 


Cleveland 








Pittsburgh 


PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex 

Imperial Porcelain Wks., Inc., Trenton, N. J 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

National Porcelain Co., Trenton, N. J 

N. J. Porcelain Co., Trenton, N. J. 

Square D Co., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Nu Blac,”’ ‘“Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.”’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Wa a) 











METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance is maintained at a minimum, and long service life 

is assured. Write for illustrated bulletin. 


PTA IMD MLL UL 


TA Nt ae NCTC Tan 









RYH! 


USL 
SR ALLS 


Especially suitable for use 
where well balanced tools are 
essential. 

These electric irons can be 
used on both AC and DC cur- 
rent, and are wound for voitages 
from 105 to 240. Tips are plug 
type, easily removed for replace- 
ments. Ample heat for fast 
work; rugged construction. One 
piece heavy gauge steel case, 
mounted element, positive grip 
handle. Metal stand supplied 
with each tool. 


tH BS 


Write for bulletins 
describing the com- 
plete ESICO line. 


ELECTRIC SOLDERING IRON CO., INC. 
CONNECTICUT 


aaa kad 


Sig CENTRALAB 
FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 
Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 


ECTROHM 


Vitreous Enameled 
RESISTORS | a 





te Made for long, dependable 
service. 
© More Economical to buy and 
to use. i 
*” Complete range of fixed, 
tapped and adjustable types. : 
* Write for samples; no obli- | 
gation. i 


| 


LECTROHM, INC. 


Si3t1 WEST 25 t# PLACE 
CHICAGO (CICERO P.O.)ILL. 
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Universal Clay Products Co., 1540 E. First, Sandusky, 


POTENTIOMETERS. See Resistors, Radio 
Control 


POTS & LADLES, Melting 





Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa 
Dunce 

Electric Sol g Iron Co., Ine., Deep River, Conn 

General Ele Co., Schenectady, N. Y 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 


‘Triplex.’ 
Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa 
Vulcan Elec. Co., Lynn, Mass 
Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburg} 
Pa. “‘‘Chromalox.’’ 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See 


Metals, 
Pre-finished. 


PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Il 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUMPS, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROMETERS 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


PYROXYLIN COMPOUNDS. See Plastics. 

RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 

REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 


RECEPTACLES, 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Mo 

Continental Electric Co., 903 Merchandise Mart., Chicago, 
Ill 


Lamp. See 


Sockets, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Elee. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

International Telephone & Radio Mfg. Corp., ¢ 
New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Slayter Electronic Corp., Newark, O. * 

United Cinephone Corp., Torrington, Conn. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RECTIFIERS, Tubes 
Raytheon Production Corp., Newton, Mass. 


REDUCERS, SPEED. See Speed Reducers. 


57 Broad, 


REFRACTORY PORCELAIN. See Ceram- 


ics; Cores, Resistor; Porcelain. 


REGULATORS, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“*‘Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, II. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Paragon Elec. Co., 39 W. Van Buren, Chicago, Ill 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
(Low Voltage. ) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Superior Electric Co., 82 Harrison, Bristol, Conn 

United Transformer Corp., 150 Varick St., New York, 
nm. F. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Tl. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, Il. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Til. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
*‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Tl. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 


Speed. See Controllers, 


H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 


Jefferson Elec. Co., Bellwood, Il. 


Leach Relay Co., 5919 Avalon Bivd., Los Angeles, Cal. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See 


Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. ©.), I 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, II! 

Rex Rheostat Co., 37 W. 20th, New York, N. Y 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls, N 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
r; ©.) an 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle. Inc., Newark, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 

Rex Rheostat Co., 37 W. 20th, New York, N. Y 

Superior Electric Co., 82 Harrison, Bristol, Conn. 

Vulcan Elec. Co., Lynn, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“‘Vitrohm.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control 


RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Progressive Mfg. Co., Torrington, Conn. 

Republie Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill. 


ROTARY CONVERTERS. See Motors. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio. 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland O.. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pheoll Mfg. Co., Chicago, Il. 

—_ Burdsall & Ward Bolt & Nut Co., Port Chester, 
N.Y 


Scovill ‘Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Aye., Chicago, III. 
Standard Pressed Steel Co., Box 594%, Jenkintown, Pa. 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Continental Screw Co., New Bedford, Mass. 


ELECTRICAL MANUFACTURING 


an 
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® Not one but seven Kurz-Kasch moldings went into this 
new Eureka vacuum cleaner: the hood for the motor, the 
motor end supports, wheels, light socket and a motor 
insulation part. Through careful design, sound materials, 
and above all precision manufacture, Kurz-Kasch 
helped to make this product a top-award winner in the 
Annual 1941 Plastics Competition. It’s lighter in weight, 
easier to handle, more colorful, quieter, sturdier—in 
short, more saleable and serviceable .. . 
This is just one example from thousands, 
showing that it’s sound engineering to call 
Kurz-Kasch on your plastics problems. 


KURZ-KASCH, INC. 


+ 
1417 South Broadway, . 


BRANCH SALES OFFICES: NEW YORK, CHICAGO, DETROIT, LOS ANGELES, DALLAS, ST. LOUIS, TORONTO, CANADA. 
EXPORT OFFICE: 116 BROAD STREET, NEW YORK city. 


“ESCO” AND NATIONAL DEFENSE 


Instead of making guns or shells ‘‘Esco’’ 
has stepped up production of special 
motors, motor-generators and converters 
over ten times. 


“Esco” is doing an “All Out’ job for 
National Defense. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


Lubricated 
Contacts 


BALDWIN, L.I., N.Y. 


[WRITE FOR CATALOG SS 


DECEMBER 1941 


Plastic Parts engineered by 


KURZ-KASCH 









PUT YOUR 
PROBLEMS UP TO THE 
PLASTICS ROUND-TABLE 


Your inquiry to Kurz-Kasch 
calls upon the combined 
skills of all our depart- 
ments: specialists in design, 
materials selection, tool 
making, and production— 
men who can and will help 
you make the most of plas- 
tics, today and tomorrow. 


° 


COR nr ee 





SEND US YOUR SUB-CONTRACTS 


—_— are times to pull together. Not too many plants 
are set up to produce Defense needs complete from start 
to finish. Springs and screw machine parts are vital to 
almost every Government item. Here we are more than 
glad to lend a hand. 

Peck Service provides screw machine parts in all sizes 
up to 14’, milled, drilled, slotted, tapped, threaded — 
and all varieties of springs up to %” wire size. Extreme 
precision when necessary. Send us your blue prints for 
estimate. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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Groov-Pin Corp., 411 Kerrigan Ave., 
Parker-Kalon Corp., 198 Varick, New York, N. Y 


Union City, N. J. 


Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 


SCREWS, Set and Cap 

Allen Mfg. Co, Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 66 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 
len Mfg. Co., Hartford, Conn 
mtral Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, a 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Lock Washer 
American Screw Co., Providence, R. I 
Continental Screw Co., New Bedford, Mass 


SCREWS for every 
Yforscan depenct 6% us for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 
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THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
* 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


———> KESTER | 


ton | FLUXES 
ee 42 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
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Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof Inc., 2501 N. Keeler Ave., Chicago, Ill. 
Sems 


SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, Gulf Bldg, Pittsburgh, Pa. 

Humter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker St., Providence, R. I. 

National Acme Co., 170 E. 1381, Cleveland, O 

The Newton Mfg. Co., 12 Riverside Ave., Plainville, 
Conn 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Wood 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

Lamson & Sessions Co., Oleveland, O 

National Screw & Mfg. Co., Cleveland, O. 

Parker Co., Charles Meriden, Conn 

Pheoll Manufacturing Company, Chicago, II] 
—— Burdsal & Ward Bolt & Nut Co., Port Chester, 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co., Southington, Conn 
Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 
American Felt Co., Inc., Glenville, Conn. 


ae Rawhide Mfg. Co., 9000 Alpine Ave., Detroit, 
Mich. 


Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill. 


SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEARS, Bench 


Henry Carlander, 525 W. 146th St., New York, N. Y. 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. :Also Copper 
Thin-Sheet. 


SHEETS, tron Enameling 

= Rolling Mill Co., 2801 Curtis, Middletown, O 
Armco 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., Peru, Il (Pre-finished. ) 

American Rolling Mill Co., 2801 Curtis, Middletown, O. 
“*‘Armco.’”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-LIllinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. L. 

Scovill Mfg. Cc 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


, 65 Mill, Waterbury, Conn 


SLEEVING, Saturated. See Tubing, Var- 
nished. 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 


SOCKETS, Lamp 

Arrow Hart & Hegeman Elec Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


SOCKETS, Radio Tube 


Millen Mfg. Co., Inc. James 150 Exchange, Malden, 
Mass. 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp  aAurxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Roto- 
lok’’’’ (Sockets. ) 

Arrow-Hart & MHegeman Elec Co., Industrial Control 
Div., Hartford, Conn. (Sockets.) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines St., Chicago, 
Ill. 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, 
(Starter Switches. ) 

Westinghouse Elec. & Mfg Co., Dept. 7-N, East Pitts- 
burgh, Pa. (Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

General Elec. Co., Section Q-118A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 

Ruby Chemical Co., 64 McDowell, Columbus, O. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div. Metals and Gontrols Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos.’’ ‘‘Easy-Flo.”’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 

McGill Mfg. Co., Elecl. Div., Valparaiso, Ind. ‘‘Star,’’ 
‘““Crescent.”” 

Ruby Chemical Co., 64 McDowell, Columbus, O. 


Irvington, N. J. 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley o., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Ill. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jefferson Elec. Co., Bellwood, Il. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Roebling’s Sons Co., John A. Trenton, N. J. 


SPEED INDICATORS. See 


also Stroboscopes. 


SPEED REDUCERS. Also _ see Motor 
Specifications elsewhere in this issue. 

Bodine Electric Co., 2256 W. Ohio St., Chicago, Ill. 

Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ml. 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
port, Ind. 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of *Associated Spring Corp., 
Bristol, Conn. 

Bartlett-Thompson Co., Inc., Wakefield, Maas. 

Bridgeport Brass Co., Bridgeport, Conn. 

Cook Co., H. C., 55 Beaver, Ansonia, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

—— Mfg. Corp., 900 Miehigan Agve., Kenilworth, 
a 


Tachometers; 


Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Lewyt Metal Prods. Mfg. Co., 06 Broadway, Brooklyn, 
N. Y 


Linden & Co., Inc., 72-80 Baker St., Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
» 2 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 


Ind. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Republic Steel Corp., Cleveland, O. 

Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y. 


ELECTRICAL MANUFACTURING 
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My family 


was worried 


“Certainly glad I 

stop at recognized hotels 

on my many business trips. 

Once, serious illness de- 

veloped suddenly at home. 

Though I’d left no forwarding address 
I was easily traced to my hotel by 
phone.”’ D. B., Rochester, New York. 


AMERICAN HOTEL ASSOCIATION 


FOR A FRESH START 


STOP AT A HOTEL 


Use SPEEDCRAFTI 
WIRE STRIPPERS 


for Dependable, 

High Quality and 

High Speed Wire 
Stripping 


Rugged construction, pre- 


cision adjustment, ma- 
| chine tool accuracy are 

features that guarantee 
ie | efficient operation. 


Linas | 









Write for ee ia wire samples— 


A ces THE WIRE STRIPPER CO., 17%2,fe1tn Ave. 











@ If you've a special design 
transformer problem, call an 
Acme Transformer Engineer 
and let transformer specialists 
assist you in building better 
equipment. 


THE ACME ELEC. & MFG. CO. 
35 WATER ST. CUBA, N. Y. 


TRANSFORMERS 
Aemexiiz Electric 


DECEMBER 1941 



















Old 


Timers! 


SPRINGS for 
the repair of old 
machines ..... 


hinedtia RUSH at MUEHLHAUSEN 


* Many of our customers have discovered that 
there is a lot of production life left in some of the 
old machines that have been shoved back in the 
corner as “obsolete.” Possibly a little tightening up 
here and there, and a new spring or so would put 
some of your “old timers” back in production. (An 
eastern organization recently took an old planer 
out of a museum and put it back to work!) 


To help you with such work, Muehlhausen 
has a special small order department. Just mark 
your order “Rush — Repair.” Send us the old 
sample (or broken pieces) or rough sketch of the 
item needed, and we will do the rest. Any size 
material from .004” to 2” round; any type of 
spring — compression, extension, torsion or flat. 
MUEHLHAUSEN SPRING CORPORATION, 
900 MICHIGAN AVE., LOGANSPORT, INDIANA. 


MUEHLHAUSEN 


SPRINGS 


EVERY TYPE AND SIZE 








Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
Wilmington Fibre Speeialty Co., Wilmington, Del 
Worcester Pressed Steel Co., Worcester, Mass. 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 


Section D-65, 1 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, III. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 


STEEL, Stainless 
American Rolling Mill Co., 2801 Curtis, Middletown, 
Oo *“‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 

States Steel Corp. Subsidiary.) 
Cold Metal Products Co., Youngstown, Ohio 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Il 


STEEL, Strip 

American Nickeloid Co., Peru, Ill. (Pre-finished.) 

American Rolling Mill Co., 2801 Curtis, Middletown, 
Oo “‘Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary. ) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Cold Metal Products Co., Youngstown, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc., Jos. T., Chicago, II. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 


(United 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633. W. Van Buren, Chicago, I11 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 


Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 
* BeeT : e 
=| __ POWREX es 


i 
e 


Write for 
Catalog! 









Automatic 


TIMERS 


for every application 

KWIXSET Timers 

are rugged, simple, 

accurate, convenient. 

Write for details and 

prices. 
The H. C. Thompson 

Clock Co. 
SIGNAL KWIXSET 





Bristol, Conn. 
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STRIPPERS, Wire 

Henry Carlander, 525 W. 146th St., New York, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

——— Products _Co., 2224 8. State, Chicago, Il. 
*‘Colonial,’’ ‘‘E Z.’’ 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y 

Wire Stripper Co, 1727 Eastham Ave., E. Cleveland, O 


STROBOSCOPES 


General Elec. Co., Schenectady, N. Y 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

General Elec. Co., Section Q-112A 
chandise Dept., Bridgeport, Conn 

McGill Mfg. Co., Electrical Div., 
“*Levolier.’’ 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

General Elec. Co., Section Q-112A 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn “‘Diamond H.’’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp 4217 Belmont Ave., Chicago, Ill 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich ‘*Metrik.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y¥ 
“HC” 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

Barber-Coleman Co., Rockford, Il 

General Control Co., Cambridge, Mass 

General Elec. Co., Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn 

Mercoid Corp 4217 Belmont Ave., Chicag Ill 

Micro Switch Corp, Freeport, Ill 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind 

Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


SWITCHES, Mercury 

Durakool, Inc., 1000 N. Main St., Elkhart, Ind 

General Elec Co., Nela Specialty Div., Lamp Dept 
410 Eighth, Hoboken, N. J ‘*Kon-Nec-Tors.’’ 

Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 

Jefferson Elec. Co., Bellwood, Il (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Powrex Switch Co., 36 Pleasant, Watertown, Mass 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Control Co., Cambridge, Mass 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il 


SWITCHES, Remote Control! 
Push Button, Toggle, Lever or Treadle 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 
“—_-C.” 

American Automatic Elec. Sales Co., 
Buren, Chicago, Il 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

Clare & Co., C. P., 
cago, Ill 

Dunn, Inc., 
“‘Dunco.’’ 

General Control Co., Cambridge, Mass. 

General Elec. Co., Schenectady, N. Y¥ 

Hart Mfg. Co., Hartfcrd, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., Freeport, Il. 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 

Acro Electric Co Dept. L, 3166 Fulton Rd Cleveland 
Ohio 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Micro Switch Corp., Freeport, Il. 

Minneapolis-Honeywell Regulator Co., 
S., Minneapolis, Minn. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 
SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 


TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn 

Weston Elect]. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal, Wire & Cable 


Industrial Control 
Appliance and Mer 


Valparaiso, Ind 


Industrial Control 


Appliance and Mer 


Industrial Control 








900 East Keefe 


1033 W. Van 
Industrial Control 
Lawrence and Lamon Aves., Chi 


Struthers, 1321 Cherry, Philadelphia, Pa 


2810 Fourth Ave. 


National Band & Tag Co., Dept. 9-289, Newport, Ky. 


TAPE, Braided 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
is. Es 


TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-112A 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y 
Volcker, Milton G 112 East 19th St., New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


Appliance and Mer- 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
**Scotch.’’ 

Paper Manufacturing Co., Philadelphia, Pa. 


TAPE, Mica 

General Elec. Co., Section M-112A 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y 


TAPE, Rubber and Friction 

General Elec. Co., Section M-112A 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


‘‘Neutrelec’’ 


Appliance and Mer- 


Appliance and Mer- 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.”’ 

General Elec. Co., Section M-112A 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., 
‘‘Empire.’’ 

Volcker, Milton G 112 East 19th St New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, I]! 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. ¥ 


Appliance and Mer- 


200 Varick, New York, N. Y 


Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il! 

Iisco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, I! 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
(For Fuses. ) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Rajah Co., Bloomfield, N. 

Sherman Mfg. Co., H. R., Battle Creek, Mich 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Til 


TESTERS, Coil. See also Instruments 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Il 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Electric Co., Schenectady, N. Y. 

H.-B. Elec Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm.’’ ‘‘Sensathern.’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Nl 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Spencer Thermostat Co., 
“*Klixon.’”’ 

Titan Valve & Mfg. Co.. 9913 Elk Ave., Cleveland, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

— Accumulator Co., Electrical Div., Eliza- 
beth, N 

Barber-Colman Co., Rockford, Ill. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 
flex.”’ 


METAL. See Metal, 


107 Forest, Attleboro, Mass. 


‘‘Microflex,’’ ‘‘Poly- 


General Electric Co., Dept. 6B-201, Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Hansen Mfg. Co., Princeton. Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Industrial Timer Corp., 109 Edison Place, Newark, N. J 
Judson Co., W. Haddon, 424 W. Mt. Airy Ave., Phila 

delphia, Pa. 
Paragon Electric Co., 39 West Van Buren St., Chicago, 


Til. 
Photoswitch, Inc., Cambridge, Mass. 


Thompson Clock Co., H. C.. Bristol, Conn. 
United Cinephone Corp., Torrington, Conn. 
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Many a 

product improvement 
had its inception 

in these pages... 


@@ I might mention”, writes the 


electrical design engineer of a 


prominent manufacturer of 


Coin-Operated Machines 
“that many of the items 
that are assembled into 
our products have been 


first brought to our attention 


through your advertisements, 99 
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CONTINENTAL 
GRID CONTROL 
TUBES 


@ With “flea power’’ you can 
control horse power! That, in 
a nutshell, tells the story of 
Continental's grid control tubes. 
Ruggedly built to exacting speci- 
fications, they, like all Continental 
Electronic Tubes, give outstand- 
ing performance, with long, de- 
pendable life. They have wide 
application in control circuits. 





SPECIFICATIONS 
CR-5 CR-10 
Filament. .2 V—15 A 2.5 V—18 A 
Current 
Rating. .5 amp. avg. 10 amp. avg. 
Peak 
Current..18 amps. 45 amps. 
Inverse 
Peak. . .500 V 500 V 
Grid 
Control . External External 
Type Mercury vapor Mercury vapor 
Power 
Supply .110 V 60 110 V 60 
cycle A. C. cycle A. C. 
Dimen- 
sions 854" x 119” 9” x1” 
Type CR-5 Basing Mogul or without base 


Write Today 
for Further Data 


Continental Electric Company 


Merchandise Mart Plant 
Chicago, Ill. Geneva, Ill. 








METAL DUPLICATING 


You can make many metal parts to die accuracy and 


* 
save time and die costs with “DI-ACRO” Precision with out 


Machines,— Bender, Brake, Shear 


! 
*“DI-ACRO” DIES! 


BRAKE 


quickly creates 













non-stock sized 
angles, channels, 
““Vees”, ete. Ac- 
curate to .001”. 
T wofolding widths 
6” and 12”. Right 
or left hand oper- 





Send for Catalog —‘ METAL 
DUPLICATING WITHOUT DIES” 


ation. 


O’NEIL-IRWIN MFG. CO. yi2!3t AVE. S. § 


* Minneapolis, Minn. 





1440 MINUTES A DAY! 


‘Round the clock—1440 minutes every day—fast trains 
whisk your RAILWAY ExpRESS shipments to and from 
23,000 nation-wide offices. We handle heavy plant and 
factory equipment as easily as light packages—and make 
pick-up and delivery at no extra charge within our regular 
vehicle limits in all cities and principal towns. 
And— 
when you want super-speed, use AIR EXPRESS 
directly serving over 370 key points at 3-mile- 
a-minute sky-speed. Just phone 


RAILWA XPRESS 


AGENCY INC. 


NATION-WIDE RAIL-AIR SERVICE 
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TRADE MARK 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heeters, Air Heaters, Vane Heaters, oo 
Furnace Types. Why not ask for engineering 
date? Write for name of nearest representative. 
HAROLD E. TRENT CO. 


619 N. 54th ST., PHILADELPHIA, PA. 


BNE ane ace mE 
US Saas 


21 years experience in the 
manufacture of specialized coils 
— of copper, resistance or 
aluminum windings — for in- 
dustry, laboratory, research, 
Army and Navy requirements. 


Quick production on 
small or large orders. 


ee & 





NOTHELFER 


of 


WINDING LABS. 


110 Albemarle Ave. Trenton, N. J 


Send for coil and 
transformer literature 





VARNISH CAMBRIC TUBING, 
5 SATURATED SLEEVING, ETC. 


H quality insulation 
Beats include 
lame-Proof Varnish 
Cambric Tubing, Mag- 
neto Cinprsseucee) 
Tubing, Radio (Spa 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 


BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


Z~ YY 
oe TUBES | 


MO a 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


EE 


Milton G. Volcker 


SPECIALISTS IN 


MOTOR INSULATION 
MATERIALS 


INSULATING PAPERS CARBON BRUSHES 
SLEEVINGS INSULATING VARNISHES 
WEDGES SHEET MICA & FIBRE 
MOTOR LEAD WIRE VARNISHED CAMBRICS 
SILK, COTTON & CAMBRIC TAPES 
BIASED CUT TAPES 


Prompt deliveries from 
ample warehouse stocks 


112 East 19th Street, New York, N. Y. 
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Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

ee Timer Co., Graybar Bldg., New York, 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


TOOLS, Power 


Stanley Tools, Div. of the Stanley Works, New Britain, 
Conn 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn 

_— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll 

Doyle, Inc., James W., 311 N. Desplaines, anes. Til. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Ill 

Magnetic Windings Co., 16th & Butler Sts., Easton, Pa. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N > 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Tll 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til. 

Superior Electric Co., 82 Harrison, Bristol, Conn. 

—s Transformer Corp., 150 Varick St., New York, 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, Ceramic. 
Resistance Coil. 


See Cores, Resistor & 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O. 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N 


N.Y. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Extruded Plastic 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
oe ae 


TUBING, Fuse 
Corning Glass Works, Insulation Div., 
a ‘ 


Phillips St., 
Corning, N. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co., 4688 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘*Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
‘*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., 
“Ohmoid.”’ 


Wilmington, Del 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, 
N. Y. ‘‘Monel.’’ 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mu. 2. 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo’’ 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ml. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N 


Washington 


Mica “Insulator Co., 200 Varick, New York, N.Y. 
‘‘Empire.”’ 


Volcker, Milton G., 112 East 19th St., New York, N. Y. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

National Vuleanized Fibre Co., Wilmington, Del. 
‘‘Peerless,’’ ‘‘Vul-Cot.’’ 


Washington 


Taylor Fibre Co., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. 
‘“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. See also Points, 
Contact. 
— Electro Metal Corp., 320 Yonkers Ave., Yonkers, 


Callite Tungsten Corp., 
““Kulgrid.”’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Scheneetady, N. Y. 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., 88-90 Holten St., Danvers, Mass 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


547-39th, Union City, N. J. 


VACUUM PUMPS. 


VACUUM 
Vacuum. 


See Pumps, Vacuum. 


SWITCHES. See 


Switches, 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill 

— Varnish & Insulator Co., Dept. 56, Irvington, 
ae 


Washington 


Mica Insulator Co., 
“*Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


200 Varick, New York, N. Y. 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Ra- 


sistors, Radio. 


WASHERS, Feit 
American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4027 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Gorp., 
1800 Clybourn Ave., Chicago, IN. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 


Pa. 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 


Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa 

Shakeproof, Inc., 2501 N. Keeler Ave.. Chicago, Ill. 

Thompson-Bremer & Co., 1688 W. Hubbard, Chicago, 
Ml. 


WASHERS, Plain, Metallic 

Barnes Ce., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

tibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvingtan, 
N. J 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Y. 


aN. 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. ‘‘E.M.”’ 
lis, Detroit, Mich. 


15868 Bay- 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, If. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Dl. 
Torrington Mfg. Co., Torrington, Conn Airistocrat.’”’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co. P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’ ““Duo-Matic.”’ 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

my, e 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘Deltabeston.’ 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. 
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In cooperation with the National Machine Tool Builders’ Association, 
the publishers of ELECTRICAL MANUFACTURING take pleasure 


in presenting in this issue a complete, ready-for-file copy of the new 


MACHINE TOOL 
ELECTRICAL STANDARDS 


HESE new standards covering the 

electrification of machine tools 
are applicable to all power-driven, 
complete metal-working machines 
(not portable by hand), used for 
progressively removing metal in the 
form of chips. The new standards 
are adaptable also to many types 
of mechanical equipment used in 
industry, such as presses, shears, 


brakes, ete. 


See pages 5&A-F 
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eel et tt ara Paper Acetate or a 34 Forest, Attleboro, 
Combinations > 


PRECISION 


mi. Re 


FOR EVERY COIL aise 3 3 
} *hospho onze Sme ig 
bch beheld P Siiledelphie” oot et 


Round, Square and 


General "late Co., 
a 
a WIRE FORMS 


Write for Prices and Samples 


2035 W. CHARLESTON ST. CHICAGO, ILL, Bristol, Conn. 








j 
—— Spring Co., , 575 Central Ave., Pontiac, WIRE, Resistance 
2 Mich. aie ee C ee > . 
EYELETS —Regular and Special Hunter Pressed Steel Co , Lansdale, Pa. ; : Te — . sg haw ae N J | 
ae, tok ee ee ee ee es Boston Insulated Wire & Cable Co., Dorchester, Mass. 
; ; . 3 e ¢ 7 invi . iver Co., Wilbur B., Newark, N. J. ‘‘Tophet,”’ ‘‘Cup- 
W —Pure Peck Spring Co., 12 Grove Ave., Plainville, Conn Driver Co. ” ne ee top a 
IRE P zinc wire Raymond Mfg. Co., of Associated Spring Corp., om 1 —a" Hilo, Cobanic, Radtocarb, | 
Corry, Pa _ Radioalloy.” : - wae 1» es 
; ebling’s Sons Co., , Trenton, N. J Driver-Harris Co., Harrison. N. J Nichrome, * Ad; i 
FUSE METAL—Pure zinc ac- Scovill Mite ‘Os 6 Mill Waterbury, Conn vance,"’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘Magno, Comet, 
e ‘ : ‘ , F ‘‘Gridnic,’’ ‘*Radioohm,”’ ““‘Ohmax, **Midohm,”’ 
curately rolled for fuse elements | wire, ignition kane,” “Tavcero. ee eek aes 
’ olyoke ire & Cable Corp., 7 Main, olyoke, Mass. 
° ® * Anaconda Wire & Cable Co., 25 Broadway, New York, Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,”’ Copel,’”’ 
N. Y¥ “‘Chromel- Alumel.’’ 
Strip zinc for commercial 
Boston Insulated Wire & Cable Co., Dorchester, Mass Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
uses Conn. 
WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. WIRE STRIPPERS, See Strippers, Wire. 
THE PLATT BROS. & co. American Steel & Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) ZINC 
Waterbury, Conn. eS eR Se ace SE Ree. Se Sheet, Strip, Slab, Wire and Fused Meta 
Ansonia Electrical Co., Conn - ine — i Co 160 Front New York, N. ¥ ' 
iden Mfg. Co. Van Buren, Chicago, orse Head Special : : 
Wem Co., - — si Platt Bros. & Co., Waterbury, Conr Fuse Metal, Wire | 
oO ) ~ | 
Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa and Strip.) | 
WIRE, Bare Boston Insulated Wire & Cable Co., Dorchester, Mass } 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind Me : i 
American Steel & Wire Co., Rockefeller Bldg., Cleve General Elec. Co., Section Y-1126 Appliance and Mer ZINC, Pre Finished ; 
land, O. (United States Steel Corp. Subsidiary.) chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ American Nickeloid Co., Peru, Il 
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See pages 58A-F for your personal file copy of the 


NEW MACHINE TOOL ELECTRIFICATION STANDARDS 





Accuracy and Dependability are more than neces- 
sary in your AUTOMATIC TIMING DEVICES 


RESET TIMERS 


Designed for use on alternating current to close 
or open a circuit after an adjustable preset time 
Jand return automatically to starting position. 
_ Obtainable for various time ranges. 


Write for Bulletin No. D-5 


RUNNING TIME METERS 


Designed to automatically and cumulatively 
register total operating time, or idle time of any 
circuit, machine or system. Obtainable in minutes 
or hours. 


Write for Bulletin No. F-1 


TIME DELAY RELAYS 


Designed for use on alternating current circuit to 
supply an adjustable or fixed time delay between 
the closing of one circuit and the closing or opening 
of a second circuit. 


Write for Bulletin No. F-2 


INTERVAL TIMERS e CYCLE TIMERS e REPEAT CYCLE TIMERS 

IMPULSE & SPECIAL TIMERS e TIME SWITCHESe SIGNAL CONTROL 

SWITCHES e SAUTER TIME SWITCHES e PROGRAM SWITCHES 
MULTIPLE CONTACT TIMERS 


For accuracy — economy and reliability sub- 
mit your control problems to 


CENTERBROOK CONNECTICUT 





Anaconda Wire & Cable Co., 


Ansonia Electrical Co., 


IND MY ces 


Broadway, New York, General Electric Co., Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 
Conn Rockbestos Products Corp., 769 Nicoll, New Haven, Conn, 
Buren, Chicago, Il. Roebling’s Sons Co., John A., Trenton, N. J | 
Conn. } 


Bridgeport Brass Co 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126 

chandise Dept., Bridgeport, 


Rea Magnet Wire Co. 
Roebling’s Sons Co., John A., 
i ae 


rat ley ‘es. ; 
a of WIRE, Copper Clad N. Y. ee 
Spirally Wrapped of Dielectric = Callite Tungsten Corp., 547-39th, Union City, N. J Ansonia Electrical Co., Ansonia, Conn 


Metals & Control Corp., Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 


Conn Acme Wire Co., New Haven, Conn “*Enamelite,”’ 
2212 Washington Ave., “‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘“Celenite,’’ 
(Phosphor Bronze. ) ‘*Heatex.”’ 
Inc., Fort Wayne, Ind. American Steel & Wire Co., Rockefeller Bldg., Cleve- 
Trenton, N. J. land, O. (United States Steel Corp. Subsidiary.) | 


Accurate Spring Mfg. 
American Spring & Mfg. Corp., 
American Steel & Wire Co., 

PRECISION PAPER TUBE co. land, O. (United States Steel Corp. Subsidiary.) 


of Associated Spring Corp., 


’ " ee chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
in ae - hicago, Ill. General Electric Co., Schenectady, N. Y 

Ooluy, Mich m" > 73 7 ~ 710 Main, oly , Mass. 
Rockefeller Bldg., Cleve Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


Barnes Co., Wallace, 
~ Roebling’s Sons Co., John A., Trenton, N. J 

Cuyahoga Spring Co., Berea Rd., Cleveland, O. Roebling’s Sons € _ : 

Gibson Co., Wm. D., of Associated Spring Corp., 

1800 Clybourn Ave., Chicago, Il. 


Appliance and Mer WIRE, Magnet 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


‘‘Cotenamel,’’ ‘‘Celenamel,’”’ ‘‘Silkenamel.”’ 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 
General Elec. Co., Section Y-1126. Appliance and Mer- ' 


Rea Magnet Wire Co., Inc., Fort Wayne, Ind 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn, 
‘‘Rockbestos All-Asbestos.’’ 


Winsted Division, Hudson Wire Co., Winsted, Conn. 














CONSIDER 
THE 
GIRAFFE 


Nature helped the giraffe to reach 
things easily — quickly. 

We, at the Hotel McAlpin in 
New York, have taken the tip and 
built our hotel convenient to 
everything and everywhere. 





Only 1 block from Pennsylvania 
Station. About 5 minutes from 
Grand Central Station and to Times 
Square. Largest department stores 
across the street. Express sub- 
ways downstairs. B. & O. Motor 
Coaches stop at our door. Truly, 
the McAlvin is “A Great Hotel.’ 


Rooms with private bath 


From $3.30 single. From $4.95 double 


HOTEL MCALPIN 


BROADWAY AT 34TH STREET, NEW YORK 


Under KNOTT Management 


JOHN J. WOELFLE, Manager 
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ann. ~~ WHEN APPLICATIONS CALL FOR 
L 
Y 
ee ee A HARDER SURFACE 
te," Y . 
e,’” Y 
eve- Y THAN STANDARD TUNGSTEN CONTACTS.... 
ork, ; Y LAN to stop at the convenient Bel- 
% mont Plaza where so many men in : a , 
Ml. Y the electrical manufacturing field now sania aes eae 
Ind. Y make their headquarters. 2 OE surface is required than that 
Z l= pep afforded by the standard 
etd Just a few blocks from Grand Central a eta tungsten point. 
: Station, in the midtown business dis- Cleveland Tungsten type 
sii | trict, near Radio City, across the street “IK tungsten contact with 
from the General Electric Building .. . glass-hard surface has been 
at the Belmont Plaza you have a fine developed to meet this 
address without the expense that usually requirement and Is being 
accompanies it. widely adapted in many 
ron | fields. As contacts for elec- 
Cup- 800 attractive rooms from $3.00, each with trical distributors, magnetos, 
_ | both tub and shower and radio. Two and ee aes 
ae popular-priced restaurants—The Pine tactors subdject to a rubbing 
hm,” Room and its coffee shop servi 1 a ae aet ae 
" : ; er SURFACE OF THE chines, appliances and 
iia prices; and the famous Glass Hat, a CLEVELAND equipment — this type is 
pel,” ¢ Whi < : . TUNGSTEN CONTACT . . 
quarter-million dollar restaurant that effecting increased operat- 
iport, 


affords you superb dining and dancing to 


ing efficiencies. 
two noted orchestras. 


Process is covered by 
recently granted U. S. 
patent and pending patent 
application concerning 
which we will be pleased 
to furnish details. 


ee 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 


ear S; ecialties 


SPURS — SPIRALS — BEVELS — WORM GEARING 


96 D.P. 





7 | HOTEL 
~ E BELMONT PLAZA 


Lexington Avenue at 49th Street, New York 


John H. 


Quotations promptly submitted on 
your specifications, or samples of 
our nearest standards will be sent 
on request, without obligation. 


Stember. President and General Manager 
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WE WANT 
ELECTRONIC ENGINEERS 
AND RADIO TECHNICIANS 


Here is an opportunity to serve your country and travel to (14 to 
any point in the United States or possessions at liberal salary and 
all expenses paid. Employment guaranteed for minimum of one 
year or longer. Electronic engineers must be graduate electrical 
engineers with major in Electronics or equal—age 24-30. Radio 
technicians must be high school graduates with a minimum of 
four years experience—age 20-30. Single men preferred. 





- . ccc 


With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


EMPLOYMENT 


Write air mail, giving full personal history, personal and ex- 
perience references, and including snapshot, if possible. Arrange- 
ments will be made for personal interview. Address: Chief Engineer, 
Minneapolis-Honeywell Regulator Company, Minneapolis, Minne- 
sota. 


SIZ 
NBRAKO 


SCREW PRODUCTS 


STANDARD PRESSED STEEL CO. senxintown Penna 


AT ONCE 





While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 





FAMOUS 
for years... 


for their uniform accuracy and 
great strength . . . for the unique 
self-locking feature on the 
“Unbrako"” Hollow Set Screw 
with the Knurled Points... for 
the Socket Head Cap Screw 
with the Knurled Head that 
gears right to the fingers and 
saves assembling time. 


“Unbrako” Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 







Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 






ie SY keenest 
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Knurlingof Socket Screws orig- 
inated with S.P.S.Co. yearsago, 





2650 W. MEDILL AVE. Ph. HUM. 3482 
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WE HAVE TOOLED UP 


relays - 


ELECTRIC CONTROL DEVICES SINCE 1892 
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TO MEET 
THEIR NEEDS 


Due to the highly specialized nature of Ward 
Leonard production for National Defense, 
new facilities have been added. Only equip- 
ment that is not required to serve the present 
emergency is available for civilian require- 
ments. Your inquiries are welcome and will 
receive our best attention. Deliveries, how- 
ever, are subject to our ability to obtain 
materials under priority regulations. We 
will serve you as best we can. We really want 
your continued business. 


WARD LEONARD ELECTRIC COMPANY 
34 South Street Mount Vernon, N. Y. 


WARD 
LEONARD 
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Accurate Spring Mfg. Co. oo 
Acme Electric & Mig. Co. 161 
Acme Wire Co. 142 
Acro Electric Co. 144 
Aerovox Corp. 98 
Ahlberg Bearing Co. 134 
Akron Porcelain Co. £35;. 337 
Allen Mig. Co. 146 
Allen-Bradley Co. 41, 42 
\luminum Company of America 8, 9 
American Automatic Electric Sales Co. 135 
American Brass Co. BM, 12. 3%. 34 
\merican Felt Co., Inc. 132 
American Hotel Association 161 
American Insulator Corp. 9S 
American Lava Corp. 29 
American Spring & Mfg. Corp. 138 
Arkwright Finishing Co. 138 
Arrow-Hart & Hegeman Electric Co. 32 
Auburn Button Works, Inc. 142 
Bakelite Corp. 30 
Baker & Co., Inc. 137 
Baldor Electric Co. 147 
Barber-Colman Co. 102 


Barnes Co., Wallace, Div. of Associated Spring Corp. 18 


Becker Brothers Carbon Co. 
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Beetle Products Div. of American Cyanamid Corp. 38, 39 


Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Benwood Linze Co. 

Biddle Co., James G. 
Black & Decker 

Brand & Co., William 
Brandywine Fibre Products Co. 
Bridgeport Brass Co. 
Bruning Co., Inc., Charles 
Burnley Battery & Mfg. Co. 
Burnside Co., Inc. 


Callite Tungsten Corp. 
Centralab, Div. of Globe Union, Inc. 
Central Screw Co. 

Century Electric Co. 

Chace Co., W. M. 
Chase-Shawmut Co. 

Chicago Molded Products Corp. 
Chicago Rivet & Machine Co 
Clare & Co., C. P. 

Clarostat Mfg. Co., Inc. 
Cleveland Tungsten Inc. 

Cold Metal Products Co. 
Colonial Insulator Co. 
Continental Electric Co. 

Cook Ce... The Hi. Cc. 

Corning Glass Works 

Cottrell Paper Co., Inc. 

Cramer Co., Inc., R. W. 
Cullman Wheel Co. 


Dante Electric Mfg. Co. 
Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. 


Delco Appliance Div., General Motors Sales Corp. 
Delco Products Div., General Motors Corp. 


Detroit Power Screwdriver Co. 
Dial Light Company of America, Inc. 
Dow Chemical Co. 

Doyle, Inc., James W. 
Driver-Harris Co. 

Driver Co., Wilbur B. 

Dunn, Inc., Struthers 

Murez Plastics & Chemicals, Inc. 
Eagle Signal Corp. 

Elastic Stop Nut Corp. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 


Fairbanks-Morse & Co. 


Formica Insulation Co. 


G-M_ Laboratories, Inc. 
Garlock Packing Co. 
Gear Specialties, Inc. 
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Illinois Electric Porcelain Co. 115 
Ilsco Copper Tube & Products, Inc. 153 
Imperial Porcelain Works, Inc. 115 
! Industrial Molded Products Co. 156 
Instrument Resistors, Inc. 144 
Instrument Specialties Co. 104 
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Muehlhausen Spring Corp. 161 
National Porcelain Co. 115 
New Departure, Div. of General Motors Sales Corp 3 
) New England Mica Co. 102 
} New Jersey Porcelain Co. 115 
F New Jersey Zine Co. 50 
) Newport Rolling Mill Co. 169 
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You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 


EWPORT 





ELECTRICAL 


T Size 
ELECTRICAL 


a 

14ae¥ 
Newport Products: Hot Rolled Sheets — Newport Elec- 
trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
Globe Brand Galvanized Steel Sheets, Roofing and Siding 
— GOHI Enameling Iron Sheets — KCB Copper Steel 


Sheets — Newport Long Terne Sheets — Newport Galvan- 
nealed and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 


Basic Open-Hearth Alloy Steel Billets and Slabs 
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Custom-made 
RESISTORS... 





Nine times out of ten you'll find just the resistor 


¥%& you need listed in our loose-leaf catalog sheets. 
But that tenth time, when your exact requirements 


are not met by standard items, we are ready to 


give you a custom-made resistor. For example: 





1. Plug-in precision resis- 
tor for ready interchange 
of resistance values. 
Made to any tolerance 
desired. 


2. Semi-precision bobbin- 
type resistor. 


3. Another semi-precision 
bobbin-type resistor. 


4. Typical precision strip 
resistor made to toler- 
ances as close as one- 
half of one per cent if 
required. 


5. Flat non - inductive 
bakelite - core cement- 
coated low-wattage re- 
sistor. 


6. Mica -support resistor 
handling considerable 
wattage, for highly con- 
centrated heat. 


7. Fibre-glass power re- 
sistor for current-limiting 
applications in automo- 
bile electrical systems. 


8. Square ceramic - core 
enamel-insulated semi- 
precision resistor for air- 
plane fuel gauges. 


9. Intricate winding job 
—special resistor strip 
for non-linear resistance 
change in rotation of a 
rheostat. Strip is readily 
bent round to fit a 
Clarostat rheostat assem- 
bly. 


Send Us Your Problem... 


% Let us know what you need by way of resistance or 


control or ballast action. 
gestions, recommendations, 


Our engineers will offer sug- 
specs, quotations and even 


samples to responsible parties. Ask for loose-leaf engi- 


neering data. 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YORK, U.S.A. 


® OFFICES IN PRINCIPAL CITIES @ 
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Palnut Co., Inc. 
Paper Manufacturers Co., Inc. 
Paramount Paper Tube Co. 


Parker-Kalon Corp. 10, 


Patton-MacGuyer Co. 
Pease Co., C. F. 

Peck Spring Co. 

Peerless Electric Co. 
Perkins Machine & Gear Co. 
Pioneer Gen-E-Motor 

Platt Brothers & Co. 
Porcelain Products, Inc. 
Portland-Monson Slate Co. 
Powrex Switch Co. 
Precision Apparatus Co. 
Precision Paper Tube Co. i 
Progressive Mig. Co. 
Pyramid Products Co. 


R-B-M Mig. Co., Div. of Essex Wire Corp. 


Railway Express Agency, Inc. 142, 


Rajah Co. 


Raymond Mfg. Co., Div. of Associated Spring Corp. 


Rea Magnet Wire Co., Inc. 
Reliance Electric & Engineering Co. 
Rex Rheostat Co. 

Rockbestos Products Corp. 
Roebling’s Sons Co., John A. 
Rogan Brothers 

Ryerson « Sons, Ine » Joseph 1, 


S. Kk. F. Industries, Inc. 
Sauereisen Cements Co. 
Scovill Mfg. Co. 


Shakeproot, Ince. aa, 


Shimer & Sons, Samuel J. 

Signal Electric Mfg. Co. 

Smith Mfg. Co., Inc., F. A. 

Solar Mfg. Corp. 

Special Electrical Porcelain Section, National Ele« 
trical Manufacturers Assoc. 

Speedway Mfg. Co. 


Spencer Thermostat Co., Div. of Metals & Controls 


Corp. 
Square D Co. 
Standard Pressed Steel C 
Standard Transformer Corp. 


Star Porcelain Co. ES, 


Sta-Warm Electric Co. 
Stein & Co., Wm. P. 
Steward Mig. Co., D. M 
Stokes Machine Co., F. J] 
Synthane Corp. 


Thomas Steel Co. 

Thompson Clock Co., H. ¢ 

Titan Valve & Mfg. Co. 

Trent Co., Harold E. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 


Union Carbide and Carbon Corp. 
United Chromium, Inc. 

United Transformer Corp. 

C7 


niversal Clay Products Co. 115, 


Universal Winding Co. 
Volcker, Milton G. 


Walker Co., George 

Ward Leonard Electric Co. 
Wesche Electric Co., B. A. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Wiegand Co., Edwin L. 

Wilson Co., H. A. 

Wire Stripper Co. 
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vib a: MOTORS 


To maintain their position of leadership SCHENLEY DISTILLERS 
CORPORATION uses the best of materials and the finest of process- 
ing equipment. Schenley engineers find that their plant equipment is 
improved, made more compact, lower in cost, more convenient, more 
TC me ee tae 
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You too may secure these advantages. When you need motors for 
your plant or your product, investigate MASTER'S unsual ability 
to serve you promptly and economically with motors. that really fit 
Pe 


THE MASTER ELECTRIC COMPANY e@ DAYTON, OHIO 
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THE GISHOLT HYDRAULIC AUTOMATIC LATHE 
is the last word in high speed machining for many cylindrical 
parts. With all functions controlled by one simple lever, the 
operator has only to start the machine, chuck and unchuck 
the work. All other operations are fully automatic. Designed 
for chucking and between-centers work, the Gisholt No. 12 
Automatic Hydraulic Lathe enables you to combine higher 
production speeds with extremely close limits of accuracy. 
Literature on request. 


Look ahead... keep ahead... with Gisholt improvements in metal turning 
GISHOLT MACHINE COMPANY 


1119 EAST WASHINGTON AVENUE 


WAS 





NOTHING LIKE THIS / 


Who would have believed, during the frantic production 
of the last war, that parts like these could ever be machined 


so easily, so quickly, and so accurately? 


Yet today, with practically no effort, this smooth-working 
hydraulic automatic lathe is turning cylinder sleeves—and 
many other parts—with a degree of precision that few 
master craftsmen could maintain. And production speed 


is four or five times faster than in 1914! 


- 


Craftsmanship? No!—not on the part of the operator! 
For it takes but little experience and skill to operate 
this Gisholt Automatic Hydraulic Lathe. The machine 
itself has become the craftsman 
in 1941! 


e MADISON, WISCONSIN 
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